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PREFACE 


PURPOSE 


The Users Manual teaches the beginning user to operate the Telesis 
system, and serves as a reference for experienced operators. 


AUDIENCE 

The user should be familiar with printed circuit board design. No 
previous experience with CAD/CAM (computer-aided design/computer-aided 
manufacturing) or computer operation is required. 


CONTENTS 


The User’s Manual is in two volumes: 


VOLUME 1 -— OPERATOR’S MANUAL 


VOLUME 2 —- REFERENCE MANUAL 
CONVENTIONS USED IN THIS MANUAL 


Your input is shown’ in two ways. Menu box input is enclosed in a 
rectangle corresponding to the menu box: 


—— ) <n — ) cee | ee 


|ADD SYMBOL [NAME]| |N|A|N|D|2| | ENTER| 


Tablet input 1s shown with this symbol (the P stands for PICK): 
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TELESIS CUSTOMER SUPPORT CENTER 
PROBLEM REPORTING PROCEDURE 


( 617 ) 256 - 2388 


A problem that occurs during the normal operation of your system may 
be considered a BUG. To determine if you have uncovered a BUG, we 
recommend the following : 


Check the documentation carefully and make certain that you 
are using the command correctly. 


Determine if the problem is reproducible. 

Determine if the command worked previously; store your current 

drawing away and reboot the system, then try the command again. 
WARNING 

Do not reboot the system if you experienced a 


system crash. Contact the Customer Support Center 
immediately or your work may be lost. 


IF THE ABOVE STEPS FAIL TO SOLVE THE PROBLEM, CALL THE CUSTOMER SUPPORT 
CENTER AT ( 617 ) 256 - 2388. 


A support center operator will take your call and will require the 
following information : 
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a. Company name 

b. System number ( located on the back of the workstation ) 

Cc. Modem phone number 

d. Software release number 

e. Application ( PC or mechanical ) 

f. Menu set ( Draw Symbol, Draw Schematic, DeSign Board, or 
Other ) 

g. Command that caused problem 

h. Command sequence 

i. Error message ( if any ) 

J. Complete description of problem in detail. 

PREFACE-2 


You may be asked additional questions regarding the problem, and the 
System Specialist may utilize Telesis Remote Diagnostics to further 
investigate. If the problem cannot be diagnosed, you may be requested 
to send the drawing and / or project to the Customer Support Center for 
further investigation. Upon verification of the problem, a copy of the 
Software Performance Report ( SPR ) with the appropriate Customer 
Support Event Number will be sent to you. The event number should be 
referenced if you have additional problems or questions about that 
specific problem. 


The Customer Support Center is open between 8:38 a.m. and 5:88 p.m. in 
your time zone, Monday through Friday, excluding Telesis holidays. 
While coverage is provided only during prime business hours, the phones 
will be answered 24 hours a day, 7 days a week, 365 days a year, 
including all holidays. If you have a problem after normal hours or on 
the weekend, call the center and leave a message. A Customer Support 
Representative will contact you at the beginning of the next business 
day. 
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1. OVERVIEW OF THE TELESIS EDA-300 AND EDA~700 DESIGN SYSTEMS 


= 


The Telesis EDA-300 and EDA-700 are computer-aided design/computer- 
aided manufacturing (CAD/CAM) systems that allow you to design printed 
Circuit boards without the time-consuming taping, checking, amd calculating 
involved in manual design. Two software packages run on both these systems: 
the EDA-3000 printed circuit board (PCB) design package and the EDA-3100 
schematic design package. 


This introduction will first give a general overview of the printed 


Circuit board design process using the Telesis system, and then it will 
describe the differences between the EDA-300 and the EDA-700. 


2. OVERVIEW OF THE PRINTED CIRCUIT BOARD DESIGN PROCESS USING THE 


TELESIS SYSTEM 


The diagran below gives an overview of the design process on the 
Telesis system: 3 


cs ae aeat hec aaa des cece dds ge oe: Soe ee ta 
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You work interactively with the system in completing this process. The 
system collects and organizes information about the board design into a 
file called NET-DATA-BASE. This file is then used to automate the design 
process. 


2.1 THE FIRST DESIGN - BASIC STEPS IN THE DESIGN PROCESS 


Use the following steps to desi ae the first printed circuit board on 
the system: 


1. Create a library of logic symbols. (Optional) 

2. Create a Library of physical symbols. (Optional) 

3. Create a library of device description files. (Optional) 
4. Draw the eee or input a text netlist file. 


5. Create a net database file fram the schematic or text 
netlist. 


6. Run verification tasks (physical design rules checking and 
netcompare) . 


7. Place, improve, amd route the board. 
8. Generate fabrication documentation. 
9. Generate an artwork tape. 


During steps 1-8: Use file management to create archives during 
the design process. 


(Steps 1-3 are optional because Telesis provides a library of symbols 
and device files. However, these symbols and device files may not meet 
all your needs. Therefore, you can create your own as well as using 
the ones that Telesis provides.) 


2.2 LATER DESIGNS 


% 


After you have stored all logic symbols, component symbols, and device 
files that you created in a project file or SYSTEM-LIBRARY, execute the _ 
following steps to create a board design: 

1. Draw the schematic or input a text netlist file. 


2. Create a net database file fran the Schematic or text 
netlist. 
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Place, improve, and route the board. 


= 


Run verification tasks (physical design rules checking and 
netcompare) . 


Generate fabrication documentation. | 


Generate an artwork tape. 


During steps 1-5: Use file-management to create archives during 


the design process. 


2.3 IMPORTANCE OF THE NET DATABASE IN THE DESIGN PROCESS 


The NEI-DATA-BASE is a system file containing electrical information 
about the design of a particular board. The system collects all net, pin, 
reference designator, logic function, and device type information to be 
used in the board design. Then it assembles it into the file called 
NET-DATA-BASE. | 


The NET-DATA-BASE is the foundation for the system’s automated 
- Capabilities, ie?) are as follows: 


O0000 0000000 


Interactive editing with netlock 

Creating the NETLIST-REPORT and the COMPONENT-REPORT. 
Creating the BILL-OF=MATERIALS report 
Logical Design Rules Checking 

Automatic and interactive placement — 
Ratsnest 

Camponent, logic function, and pin swapping 
Automatic routing. 

Net compare 

Back annotation 

Artwork generation 

Physical design rules checking. 


With the Telesis system, there are two ways to create a NET-DATA-BASE: 


i. 


Add, interconnect, and annotate symbols on the schematic. When 
the schematic is graphically complete, use the EXTRACT NETLIST 
command to create the file NET-DATA-BASE. 


Or 


“Input a text netlist. Use this method when you have the 
' information for a board design and are not required to produce 
a schematic. When you complete the netlist, use the 
LOAD TEXT NETLIST command to create the file NEI-DATA-BASE. 


After the NET-DATA-BASE is created, you can continue your printed 
| printed circuit board design by placing and interconnecting the board ; 
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using the electrical and component information from the NET~DATA-BASE. 


~“~ 


2.4 EASE OF USE OF THE TELESIS SYST 


‘The Telesis system is engineered for easy use and for comfort. The 
Telesis function screen is a high-resolution monitor which provides a 
dynamic interface to the system. It completely eliminates the need for the 
complex array of pre-printed menus, tablets, Joysticks, and keyboard common 
to other systems. 


All of the commands that you need to complete a printed circuit board 
design are presented in plain language on menu pages displayed on the 
function screen. There are also special gi cael keypad, and tablet menus 
for explicit data input. : 


The Telesis graphics screen is a high-resolution color monitor that 


offers excellent glare protection and outstanding image clarity for . 
schematic generation and board placement and interconnection. 


3. ‘THE TELESIS EDA-300 PRINTED CIRCUIT DESIGN SYSTEM 


Telesis supports two computer-aided design/computer-aided manufac- 
turing (CAD/CAM) systems: the EDA-300 and the EDA-700. The EDA-3000 printed 
circuit board (PCB) design software package and the EDA-3100 schematic 
design software package both run on the EDA-300. a INTRODUCTION-I on 
the next page shows the EDA-300. 


3-1 MAJOR ELEMENTS OF THE EDA-300 SYSTEM 


© GRAPHICS SCREEN - -the 19-inch high-resolution color 
monitor that displays eee and 
- text files. 
© FUNCTION SCREEN - displays menus and messages. 
© LIGHT PEN - transmits menu selections to the 
system. ; 
© DISK UNIT : = stores the EDA-3000 software and 


records, and stores your input for 
the design database using a 40 
megabyte Winchester disk. 


O FLOPPY DISK DRIVE - reads files stored on a floppy 
| diskette for transfer to the disk 
unit and allows archiving of files 
stored on the system. 
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Figure INTRODUCTION-2:. Screen of the EDA-700 


In tandem with the pop-up menu, you use the alphanumeric keyboard and 
Optional function keys. The EDA-3000 software package that runs on the 
EDA-700 is the same software that runs on the EDA-300. That is, the same 
PCB design commands that rum on the EDA-300 also run on the EDA-700. 
Because the hardware of these two systems is different, you execute 
commands in a slightly different way on each. Execution of commands on the 
EDA-700. will be discussed in greater detail in Section 4.6 below. 
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4.2 Major Elements of the Telesis EDA-700 Design System 
_ REALISES EAE EEL IE ESI LE IEEE DEE EE I ISDE EE EILEEN AER TST IO TE TTT IDE TE SELON EIST ENED ES ILL VELA NE DEED 


© GRAPHICS SCREEN - the 19-inch high-resolution color monitor 
that displays drawings, menus, and text 


files. 
© PROCESSING UNIT - stores the major internal hardware modules 
| and system camponents listed below: 
* Central - controls and processes information stored 
Processing on the systen. 
Unit 
* Disk Unit - stores the design application software 


package(s), and records and stores 

' Operator input for the design data base 
using a 65 Mb Winchester disk. An optional 
140 Mb Winchester is available. 


* Floppy Disk - located on the front of the Processing Unit, 
Drive the floppy disk drive reads files stored on 
| a floppy diskette for transfer to the disk 
unit, and allows archiving of files stored 
on the system. 


* Graphics - controls the display and veenns of drawings 
_ Processor on the graphics screen. 

Oo MOUSE | - . the cursor positioning device that transmits 
menu and tablet selections to the system's 
processing unit. 

© KEYBOARD = allows you to define and input textual 


information to the system. 


4.3 Options for the EDA-700 


nevindng 3 are the options for the es circuit pare aeeeas package 
running on the EDA-700: 


Extended roam space > 
Magnetic tape- drive 

Pen plotter . eo 
Remote processing unit 
Local area networking 
Filled penplot software capacity 


Numerical sae tape punch 
Matrix printer/plotter 
Digitizer 

Text editing terminal 
Additional disk and memory 


000000 
00000 
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4.4 Hardware Differences between the EDA-300 and EDA-700 Workstations 


The hardware differences between each workstation are listed below: 


' Telesis EDA-300 Telesis EDA-700 
Dual screens Single screen 
(ome screen for graphics (graphics and popup softkey 
and another screen for function menus on one screen) 


function menus) 


’ Keyboard on function Alphanumeric keyboard and 
screen function keys 
Light pen | Three=—button mouse 
Black background only Options of black, brown, or 


light blue background color 


The EDA-700 Design System has a single screen. You communicate to the 
system uSing an alphanumeric keyboard, function keys, and a three-button 
mouse. (A detailed description of the keyboard and the mouse functionality 
is provided in section 4.6 below.) 


| When the system boots up initially, the graphics background is black, 
the menu background is slate blue, and the menu lettering is white. You may 

select two other color combinations, depending on your preference. Each 

time you Simultaneously press the <ALID and <A keys, the colors change to 

the next of the three color settings listed below. If you press <ALIP <A 

when in the light blue ac cea , the system returns to the black back- 
ground. 


Background color Menu lettering Menu_background 
Black White — | Slate blue 
Brown a White | Slate blue 


Light blue : Black White 


On the EDA-700, you have the choice of using the function keys 
(numbered Fl - F10) on the left-hand side of the keyboard. 
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4.5 Software Differences between the EDA-300 and EDA-700 Workstations 


“te 


The same applications software package that operates on the Telesis 
EDA-300 workstation also operates on the EDA~700. Menus and commands are 
identical and operate in the same way. However, commands that appear on two 
lines on the EDA-300 are limited to single lines on the EDA-700. 


The use of the EDA-700 editor is somewhat different from that of the 
EDA~-300 editor. These changes are summarized in the following table: 


EDA 300 Command 


Right arrow (—=>) | 


Left arrow (<—) 
Up arrow (T) 
Down arrow (+) 
RETURN 


—_ 


EDA 700 Key Description 


Fl Move to text area 
F2 Move to header area 
F3 - Create new file 
F4 Edit old file 
FS Close file 
F6 Cancel command 
F7 Execute command 
FS Replace a character 
F9 Replace a series of 
characters 
F10 Exit and close file 
ESC Exit without closing 
DEL Deletes current character 
Backspace Deletes previous character — 
Tab Move to extremes 
Right arrow Cursor right 1 character 
Left arrow _ Cursor left 1 character 
Up arrow Cursor up ]. character 
Down. arrow. Cursor down 1 character 
RETURN and/or In text editor: imputs a 
ENTER | Carriage return to signify . 
a new line | 
At systems level: enters a 
command 


The new software that runs on the EDA-300 and EDA-700 no longer 
outputs task abort and dismount messages. Other error messages appear on 
the message line rather than at the bottom of the screen. ney are a a 


in the ta format : 


TASK “XXXXXX" TERMINATED. aa:bbbbbb ERR=cc JIO=ddd 
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the six character task name 

a two letter abort code 

user PC of the error | 
Pascal error code (if applicable) 


 J/O status code if Pascal I/O error 


If the error message appears, please record the message before 
rebooting the system, and contact customer support for the appropriate 
action to be taken. 


4.6 Using the Mouse and Keyboard on the EDA-700 


On the EDA-700, you use the mouse to select commands from the command 
menus, and you use the ae to define and input explicit information to 
the system. 


The mouse, which is illustrated in Figure INTRODUCTIGN-3 below, is a 
mechanical device that you can move about any flat surface. 


Figure INTRODUCTION-3: The Mouse 


Moving the mouse allows you to Sagition the menu cursor ( reverse-v ideo 
rectangle) on one of the commands on the currently displayed menu at the 
top of the graphics screen. When you position the menu cursor over the 
cammand, you may press the left button on the mouse to select the command. . 
If the command requires explicit keyboard input (such as a filename), enter 
the information on the keyboard. As you enter information, the system 
displays it on the message line portion of the command menu. To execute the 
cammand, press the <Enter> key on the keyboard. | 
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The mouse has three buttons, which are as follows: 


© Left Button - 
(Select) 


© Middle Button - 
(Menu) 


o Right Button - 


Use the left button on the mouse to select 
commands from the command menus and to 
execute interactive drawing t tasks such as 


|ADD_CONNECTION| or |ADD LINE|. When you 


select commands fran a menu on the graphics 
screen, the system displays a menu cursor 
(reverse-video rectangle) that moves dynamically 
with the movement of the mouse. During an 
interactive command, such as |ADD CONNECTION|, 
the system displays the graphics screen cursor 
(cross-hair). Use the left button on the mouse 
to select the points on the drawing defining 

the connection. 


When you are digitizing with the left button 
on the mouse during a command such as 
|ADD CONNECTION], you can see the explicit 


XY coordinates by pressing the middle button 


on the mouse. This displays the softkey and 
short message line. Then use the keypad menu 
to enter explicit XY coordinates in order to 
define a precise location. 


Use the middle button on the mouse to blank 
and redisplay the current menu or softkey 
line. You can do this during any interactive 
command . 


The right button on the mouse is -cemparable to 
the softkey command NEXT. This allows you to 
reexecute the last command you just executed 


_ without having to return to the menu. This 


command is to be used only during interactive 
commands. for example, [ADD RECTANGLE]. 


The EDA 700 keyboard contains all the keys that the ordinary type- 
writer has. In addition, it contains a number of special function keys that 
the typewriter does not have. All used keys and their functions are listed 


below. 
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Function 


_ Variable (see list below) 
Cancel 7 
Shift | 
Alternate function of pressed key 
Backspace 
Return and enter 


Note that there are several keys with arrows. Figure INTRODUCTION-4 
below shows the differences between these various keys. 


; e / $ 8 
| |e 
ALTERNATE FUNCT | 
OF PRESSED KEY 


SHIFT : DELETE 


Pigure INTRODUCTION-4: ‘The EDA 700 Keyboard 


- Use the keyboard to define and enter explicit data. For example, 
the |SET ACTIVE LAYER| command requires you to input a database layer 
number. When you execute |SET ACTIVE LAYER|, the system issues the 
LAYER prampt on the message line portion of the command menu. When 
you input a layer number on the keyboard, the input is displayed 
immediately after the LAYER prampt. If you make an error during input, 
use the backspace key (<=) to-delete the error. To execute and to 
complete the command, press the <Enter> key on the keyboard. To cancel 
the command, press the <Es® key at the top left portion of the 
keyboard. The <Es@> key 1s equivalent to the CANCEL softkey command ; 
you can use it when either the mouse or the keyboard is the active 
device. 


When you are entering multi-line text into a drawing while on the 
EDA-300, you enter the carriage return on the keyboard to indicate a space 
between lines. However, on the EDA 700, the carriage return performs the 
function of entering the command. Therefore, to enter multi-line text into 
a drawing while on the EDA 700, hit the <ALD key while simultaneously 

hitting the <ENTER key. 
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You can also use the keyboard to execute softkey commands within a 
currently active command, or outside of a command with a menu blanked or as 


displayed. 

You can use the function keys located to the left of the keyboard to 
execute the softkeys. The entire set of function keys corresponds to 
whatever softkey menu is currently on the screen. That is, the function 
keys always correspond to the currently active softkey line. Thus, Fl 
corresponds to the first function on the left, ‘F2 i ae to the second 
function on the left, etc. 

As on the EDA 300, the menus on the EDA 700 are arranged in a hier- . 
archy. For the printed circuit board (PCB) design application (EDA-3000), 
the following function keys correspond to the family of four menu set.— 

Fl = DONE F2 = WORLD 
F3 = ROAM F4 = <-MENU 
F5 = MENU-> F6 = STATUS 
F7 = DISPLAY F8 = NOT USED 


F9 = ZOM™M F1O = NOT USED 


F7 (display) in the above menu brings up the following function keys: 


Fl = DOE F2 = WORLD 
F3 = ROAM F4= BLANK 
F5 = UNBLANK F6 = zoom : 1 
F7 = ZOGM F8 = NOT USED 
Fo = ZOOM F10 = NOT USED 


F6 (status) in the menu of menus brings up the following menu: 


Fl- F7 = Return to menu page 


FS NOT USED 


F9 NOT USED 


ZOCM F10 
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The above three menus contain keys to be executed outside an inter- 


_ active command. In contrast, the next two menus shown contain soft- 


keys that are executed during a printed circuit design command. These 
also can be executed with a menu either blanked or displayed. 


Fl = SWAP F2 = NEXT 

F3 = DRILL F4 = KEYPAD 
FS = NECK F6 = OOPS! 
F7 = ENTER F8 = NOT USED 
F9 


= ZOM F10 = NOT USED 


Fl = NOTUSED F2 = NOT USED 
F3= NOTUSED F4 = NOT USED 
FS = PRINT F6 = <= PAGE 
F7 = PAGE-> 8 = NOT USED 


F9 = ZOOM Fl10 = NOT USED 


Note that the display monitor cannot display both the pop-up menu and 
the design graphics at the same time if the hardware zoom feature is set to — 
2:1 or 4:1. You can alternate between displaying the menu or design 
graphics, or you can reset the hardware zoam to 1:1. 


4.7 EDA-700 Adjustment Controls 


Following are the control knobs for the EDA-700: 


Oo Power On/Off - The power on/off button is located at the front — 
(red button) of the processing unit. To power the system 
| on, press the red button. The button will 
light up, showing that the system is powered on. 
The system will then proceed with the boot-up 
process and will display the data/time menu. 


To power down the system, press the red button; 
the light will go out. 
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CAUTION: Be sure to close any open file before 
saigaee the system off. Save 
os and return to the 
ss NEW PROJECT/OLD PROJECT| menu before 


turning re urning the power off. 


© Graphics Screen - The graphics screen power on/off knob 
Power On/Off (located on the back of the monitor) allows 
you to turn the monitor on and off. It is : 
recommended that the monitor remain on at all 
times. 


° Graphics Screen - Use the BRIGHT knob (located on the back of 
Brightness the monitor) to adjust the graphics screen 


4.8 Rebooting the EDA-700 


Rebooting is the procedure you use to bring the system back into 
operation if it has stopped running. For example, if a power failure occurs 
during system operation, you must reboot the system when power is restored. 
On the: EDA-700, system boot-up messages will not be displayed on the 
graphics screen. 


Use the RESET button to reboot the system; this knob is located on the 
front of the processing unit, to the right of the power on/off button. When 
you press the reset button, the system locks the currently active drawing 
under its current name with the revision label X.... You should not reopen 
this drawing, due to the possible loss of its integrity. If an open file 
exists, and if =e system must be rebooted, contact the Customer Service 
Center. 


Refer to the EDA-3000 and/or EDA-4000 manual for additional infor- 
mation on procedures for rebooting the system. 


During boot-up, the system displays the boot-up menu shown below: 


“DONE COPS! ENTER 
: ss PLEASE ENTER DAY: 

-JAN-  -FEB- 7 g 9 

-—MAR- = -APR- 4 5 6 

-MAY- = -JUN- 1 2 3 

“JUL- -AUG- : 0 

-SEP= -OCT- | 

-NOV- = DEC- 

AM PM 
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The first pranpt displayed on the message line portion of the menu is: 


= 


PLEASE ENTER DAY 


Select the day by moving the mouse so that the menu cursor (reverse 
video rectangle) is positioned over the appropriate day; then press the 
left button on the mouse. The day you selected will appear immediately 
after the prompt. Move the menu cursor to the “ENTER” command; then press 
the left button on the mouse. 7 


The next prompt displayed on the menu is: 
PLEASE ENTER MONTH: 
Move the menu cursor to the appropriate month; then press the left 
button on the mouse. The month you selected will be displayed on the 
message line immediately following the "PLEASE ENTER MONTH” prampt. Move 
the menu cursor to the ENTER command and press the left button on the 
mouse. 
The system prompts for the year: 
PLEASE ENTER YEAR: 19 


Select the year (entering only the last two numeric values) by 
pressing the left button om the mouse; then select "ENTER". 


The system now prompts for the time: 
PLEASE ENTER TIME: HR:MIN AM/PM): 


Select the appropriate information from the menu. using the left button 
on the mouse. After selecting all appropriate information, move the cursor 
to the “ENTER” command, and press the left button on the mouse. 


The system then displays a message on the menu message line showing 
the date and time you selected from the boot-up menu: 


“THE TIME IS: 08-APR-85 08:30 AM. HIT DONE OR OOPS!. 


If the information you entered is correct, move the menu cursor to the 
“DONE” canmand: then press the left button on the mouse. If the information 
is incorrect, select "OOPS!" and reenter the correct information. 


After you have entered the correct information, the system displays 
the applications menu (if you have a system configured for both PCB and 
mechanical design applications). This allows you to eee the appropriate 
applications software. The menu is shown below: 


_—. 
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PLEASE PICK DESIRED APPLICATION 
PCB | | MD: 


Move the menu cursor to the application you wish to select, and then 
press the left button on the mouse to boot the system to the selected 
design application software. The system then displays the following menu: 


When the boot-up process is complete, the system displays the project 
menu shown below: 


RPU ACCESS NEW PROJECT OLD PROJECT _—S=FILE MGT/ARCHIV 
‘TOM SYSTEM SYSTEM LIBRARY ACCESS REMOTE 

| USER MENUS ENB’ FILE TRANS 
SELF LOAD EXECUTE MENU FREE DISK SPACE 


CORRENT INDEX 


For information on how to use the commands, see other sections of this 
manual. When giving instructions on how to execute commands, this manual | 
refers to the light pen and function screen keyboard; on the EDA-700, the 
mouse and keyboard are used in their place. For example, when this manual 
tells you to input a pick using the light pen (to ene a location to the 
system), use the left button of the mouse. 


4.9 Using the Floppy pisk Drive on the EDA~-700 


The floppy disk drive is located on the front of processing unit, 
directly above the POWER and RESET buttons. To open the floppy drive door, 
press the long rectangular button directly on the front of the drive. — 


~~ 


7/85 INTRODUCTION-18 


When inserting floppy disks for archiving or transfer of files, be 
sure that the floppy is installed with the manufacturer’s label up and the 
WRITE/ ENABLE tab to the left. Use the "FILE MGT/ARCHIV™ command to open the 

- appropriate menus for archiving and transfer of files to the system. For 
further information on how to use the file management and archiving 
commands, see the File Management & Archives section of this manual. 


7/85 INTRODUCTION-19 


B A$ 


12/83 


0 


0) 


0) 


BG: a 


GETTING 6 1TAR TED 
SR AP GS 
ioe a ee ae ee ae 


TRLESIS KEYROARD TEXT El TOR 


GETTING STARTED 


1. TURNING THE SYSTEM ON AND OFF 

2. USING THE LIGHT PEN AND MENUS 

3. ENTERING THE DATE AND TIME 

4, UNDERSTANDING WHAT A FILE Is 

>i, ‘TBE BOOT-UP MENU: OPENING A PROJECT FILE 


6. THE MENU OF MENUS: CHOOSING THE WORK YOU WANT TO DO 
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1. TURNING THE SYSTEM ON AND OFF AND REBOOTING 


LOCATION OF SYSTEM CONTROLS 


Power, reset, and adjustment controls are all located below the 
graphics screen. Lift the hinged panel to gain access to them. 


MAIN POWER SWITCH: TURNING THE SYSTEM ON AND OFF 


CONTROL SWITCH ACTION RESULT 


ON-1/OFF-0 Switch to ON-1l After about 2 minutes, the 
SWITCH function screen will display 
(white switch at the DATE AND TIME menu. 

far left) 


The system is ready to 
Operate. 

Power to the system is turned 
off. 


Switch to OFF-0 


BE CAREFUL: Close any open 
file before you turn the power 
off. We recommend that you 
always return to the BOOT-UP 
menu before turning the power 
off. 


THE RESET SWITCH: REBOOTING THE SYSTEM 


If the system ceases to function, you can bring it back into 
operation by rebooting. Before rebooting, call the Telesis Customer 
Support Center if you want to try to save the drawing that was active 
at the time the system stopped functioning. 


CONTROL SWITCH ACTION | RESULT | 
RESET SWITCH Press the RESET | When you press RESET, the sys- 


Switch. Then 
proceed as you 
would when first 
turning on the 
system. 


tem closes your current file 
under its name and revision 
label ****, 


You should not reopen a draw- 
ing file closed in this way 
because you cannot be sure of 
its integrity. 


Ordinarily you should delete 
the file and open a previous 
revision to continue your work 
unless you have contacted the 
Customer Support Center to 
determine whether the drawing 
might be salvageable. 
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NOTE: BEFORE REBOOTING, CHECK FOR A RESPONSE FROM THE SYSTEM: 


Before rebooting, always check to be sure that the system has actually 
ceased to function. 


Failure to respond to a canmand may Simply mean that the system is 
engaged in a lengthy task such as NET COMPARE. 


TO CHECK FOR A RESPONSE: 


Pick any menu box (except |CANCEL|) with the light pen. You may even 
pick an empty menu box. 


e If the system beeps, it is still functioning even if it does not 
respond to the cammand. 


@e If the system does not beep, it has either ceased to function or 
it is engaged in cancelling a cammand. Look at the command echo 
to see whether the last cammand was |CANCEL|]. If it was not, go 
ahead and reboot. If the last command was |CANCEL|, wait several 
minutes and test again for a response before rebooting. 


ADJUSTMENT AND OTHER CONTROLS 


CONTROL SWITCHES AND KNOBS | PURPOSE 

POWER: ON/OFF SWITCH Always leave this switch in the ON position. It 
(below graphics screen) turns the function screen and graphics screen 
| on and off. 

CONTRAST KNOB Use this to adjust graphics screen contrast. 


(below graphics screen) 


BRIGHTNESS KNOB Use this to adjust graphics screen brightness. 
(below graphics screen) 


DEGAUSS BUTTON Press this button occasionally to renew color 
7 purity on the graphics screen. 


FUNCTION SCREEN: Use this to adjust function screen brightness. 
BRIGHTNESS KNOB 


KEYBOARD/REMOTE SWITCH Always leave this switch at KEYBOARD position 


unless you are uSing remote diagnostics. 
(Contact Customer Support Center) 
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2. USING THE LIGHT PEN AND MENUS 


2.1. WHAT IS INPUT? 
DEFINITION 


You must communicate with the system to operate it. Communication 
from you to the system is called input. 


TYPES OF INPUT 


There are two types of input: 


1. COMMANDS - You input commands to tell the system what you 
want it to do. 


2. EXPLICIT DATA - You input explicit data to specify coordinate 
point values, file names, layer numbers, and 
other specific information. 


EXAMPLE : 


me wee ee er RED CE ES AS EN ED A OE 


This is the input you would use to start a new project 
named ALPHA: 


came 4 qm 5» cm pp ce) coe 


|NEW PROJECT| |A|L|P|H|A| — |ENTER| 
en i) 


command explicit data command 


|NEW PROJECT| tells the system to create a new 
project file. 


|ENTER| tells the system: input is complete, go ahead 
and create the file. 


ae ead 


ALL INPUT IS MADE WITH LIGHT PEN AND MENUS 


All of your input is made by using the light pen to select commands 
or data from the menu pages displayed on the function screen. 
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2.2. MENU FORMATS 
TYPES OF MENUS 


Commands and data are arranged on menus in these formats: 


COMMAND MENUS 
2 KEYBOARD MENUS 
1 TABLET MENU 
1 KEYPAD MENU 


An example of each format is shown below: 


anne Gok Bwwicw Foun Bu oT | 


seer en | AON SYMMBHUIMG NB BOT Comp 8 

wove fewer Bann sresmo nance sri wes | 
1 

x 


j CURRENT WDE R MOVE SYMBOL FARE IM RAE Nt 3} 


" DELETE ELENAENT 


OFLETE VERTEX 


Of via 
TL 


ORL ETE SEGRAERT 


COMMAND MENU 


EK COREL. (AE YPAOL NECK OGPS! ENTE * ICANCEL 


TABLET MENU KEYPAD MENU 
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MENU BOXES 


Except for the tablet, all commands and data are enclosed in 
menu boxes. 


The most frequently used commands are arranged in the eight 
boxes across the top of each menu. 


MESSAGE LINE 


The message line is just below the top row of cammands. On the left 
of the message line, the system displays an echo of the last command. On 
the right, it displays an echo of input, pramnpts, error messages and other 
short messages. 


LONG MESSAGES 
The system uses the entire function screen area to display long messages. 


To view the next page of a long message, pick the |->PAGE| command. To return 
to the previous function screen menu, pick |DONE] or [CANCEL]. 
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255% HOW TO USE THE LIGHT PEN 


To input commands or data, point to your selection on the menu 
and press down on the face of the function screen with the tip of your 
light pen. This is called a PICK. 


The system beeps to acknowledge receipt of your input, and beeps 
again when ready for further input. (Often these two beeps will be 
almost simultaneous.) 


BE CAREFUL!: As you move the light pen over the surface of the 
function screen, be sure to apply pressure only when you want to input 
the command or data beneath the pen. 

MENU BOX INPUT 


You may pick any part of the menu box containing the command or 
data you want, but it’s a good idea to aim for the center of the box. 


TABLET INPUT 
When you point the light pen at the blank part of the tablet menu, 


you will see a cursor appear on the graphics screen in the form of a large 
blue crosshair. 


The location of the crosshair on the graphics screen corresponds 
to the location of the light pen on the tablet. It moves as you move the 
light pen, helping you to choose the precise location you want on your 
drawina. 


When the crosshair 1s at the point you want, you pick as with any 
other menu input. Be careful to point straight down. 
The terminal will beep, and the crosshair will disappear momentarily. 


A small stationary crosshair will appear on the graphics screen marking 
the location you picked. 


The large crosshair reappears when the system is ready for further input. 
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2.4. SYSTEM RESPONSE TO YOUR INPUT 
The system responds to your input in several ways: 


Echoes your command input on the message line. 
Echoes your data input on the message line. 
Prompts you for further input when appropriate. 
Flips you to a new menu page when appropriate. 
Sends you an error message when appropriate. 
Performs your command. 


EXAMPLE OF SYSTEM RESPONSE TO YOUR INPUT 


BEGINNING ON ONE OF THE 
SCHEMATIC MENUS 


| L__] botuana 
a | ae 


YOUR INPUT |ADD SYMBOL [NAME] | 
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FUNCTION SCREEN RESPONSE 
e displays keyboard 
@ echoes your command 
@ prompts for symbol name 


ADD SYMBOL [NAME 


SYMBOL NAM . 
PPEPEDEDLE. 
Hosea eeoees 
BEER eeesees 
SES eeoeoeeee 


“~ prompt 
command echo 


YOUR INPUT 


FUNCTION SCREEN RESPONSE 
@ displays tablet 
@ echoes your input 


“input echo 


YOUR INPUT (Point the light pen at the tablet) 
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GRAPHICS SCREEN RESPONSE 
@e large crosshalr appears 


YOUR INPUT () (When the large crosshair is at the 
desired position, press down with 
the light pen) 


FUNCTION SCREEN RESPONSE 
@ echoes vour input 


GRAPHICS SCREEN RESPONSE 
@® small crosshair appears 
at picked location 


@ symbol appears in 
highlight color (red) 


X1000Y1000 


YOUR INPUT | ENTER 
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GRAPHICS SCREEN RESPONSE 
@ displays symbol in 
color of active layer 


FUNCTION SCREEN RESPONSE 
e returns to original 
command menu 


Cee ETA eae ne Te SOE 2 

L—_} L__] otgane 
[IL 
ae aaa 
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2-5. COMMANDS THAT HELP YOU WITH YOUR INPUT 


These canmands are used only with other commands to help you 
with your input or to cancel it. They are found in the top row of menus 
where they are needed: 


COMMAND WHEN TO USE IT. EXAMPLES AND COMMENTS 


| CANCEL | To cancel a canmand | - Pick |ADD LINE| 

when you have de—- - Function screen displays tablet 

cided not to com | - Pick |CANCEL| 

plete it. - Function screen returns to 
cammand menu and system ignores 
the |ADD LINE| command. 


| ENTER| To indicate that - Pick |ADD LINE| 
your input 1s com | - Function screen displays tablet 
plete. Used with | - Pick ® ® © ® |ENTER| 


commands that must | - Graphics screen displays a line 
be followed by fur- with 3 segments 
ther input. 


| NEXT | To indicate that - Pick |ADD LINE| 
your input is com | - Function screen displays tablet 
plete, but you want| - Pick ©® ® @® NEXT | 
to continue using ® ® © © |ENTER 
the sane command. ~ Graphics screen displays two 
lines with three segments each 


| OOPS! | To cancel your last | - Pick |ADD LINE| 
Single, data input.| - Function screen displays tablet 
-® © © © |00es! | | cops! | | ENTER| 
- Graphics screen displays a line 
with one segment, amd ignores 
your last 2 ®s. | 


When you pick |OOPS!|, the 
system will echo, backspace and 
delete your last input. 


EX: INPUT: |S||¥I |S] | lO] [MI 


The word "system" is misspelled, 
PICK: |OOPS!| |OOPS!| 


The inputs |O| and |M| are 
deleted fran the message line. 


rnpur: |B] [Hi] | ENTER| 


RESULT: SYSTEM 
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2.6. | HOW TO GET FROM ONE MENU TO ANOTHER 


MENUS FLIP AUTOMATICALLY WHEN APPROPRIATE 


The system automatically flips (changes the display on the 
function screen) from one menu to another when you 5 a command that 


requires a new menu. 


For example, when you pick. | DRAW SCHEMATIC], the 


system flips to one of the menus used for drawing a schematic. 


COMMANDS TO USE FOR GETTING FROM ONE MENU TO ANOTHER 


‘When you do not pick a command that requires a new menu, you use 


these commands to flip menu pages: 


WHEN TO USE IT 


| DONE | When you have fin- 
ished with a menu 
pade. 
| MENU—> | To display an adja- 
and cent menu in a | 
| <-MENU | 


menu set. 
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ed 


COMMENTS 


When you pick |DONE| the function 
screen will flip to the menu you 
are most likely to need after the 
one just used. 


Some closely related menus are 
looped together so that you can 
easily flip from one to another. 
For example, there are 3 menus 
containing logic symbol names. 


| MENU—> 


SYMBOL MENU 1 
t 4 
SYMBOL MENU 2 ~~ SYMBOL MENU 3 


SYMBOL MENU 1 
PN 


SYMBOL MENU 2 © SYMBOL MENU 3 


| <-MENU 


3. ENTERING THE DATE AND TIME 


When you turn on the system, the first menu displayed on the 
function screen is the DATE & TIME MENU. 


Le Ite IDA IL 
oe ee ee ee ee 


The system prompts you on the message line for each item of 
information you must input: 


MESSAGE LINE EXAMPLE OF INPUT 
1. PLEASE ENTER DAY |T|4| | ENTER| 
2. PLEASE ENTER MONTE |MAY| |ENTER| 
3. PLEASE ENTER YEAR:19 |8|2| |ENTER| (only enter the 
last two digits of the year) 
4, PLEASE ENTER TIME (HR: |2|:|1|5|PM| |ENTER| (follow 
MIN AM/PM) the exact sequence shown in 
; | the prompt) 
5. THE TIME IS 14-MAY-82 Pick |DONE| if the date and 
2:15 PM PICK OOPS! time are correct. 
OR DONE Pick |OOPS!| to start over if 


they are not correct. 


After you pick |DONE|, there will be an interval of 5-7 minutes 
before the system is ready to begin working. When it is ready, the 
system will beep and display the BOOT-UP menu on the function screen. 
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| 


4. UNDERSTANDING WHAT A FILE IS 


You use the BOOT-UP MENU to open a project file by naming it. 


Before you can do this, you need to know how the Telesis file 
structure works and how to name files. 


4.1 FILE STRUCTURE 


All information on the system 1S organized into a hierarchy of 


files: 
SYSTEM FILE 
PROJECT FILE PROJECT FILE 
DRAWING SYMBOL TEXT NET-OATA-BASE DRAWING SYMBOL TEXT NET-DATA-BASE 


FILES FILES FILES FILES FILES FILES FILES FILES 


4.2. DEFINITIONS OF TYPES OF FILES 


SYSTEM FILE | This is the master file. It contains all 
| project files. 


PROJECT FILE A project file typically contains the 
drawing files, text files, and net data 
base files relating to the design of one 
printed circuit board. 


SYSTEM-LIBRARY is the name of a project 
file that is used as a library. It 
typically contains symbol files, pin 
record files and other files that are 
likely to be used by more than one project. 


DRAWING FILE Each drawing file contains a single 


drawing, typically a board drawing or 
a schematic sheet. 
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- cern eeee ertatemaiOoenininins + nangenth semanas th 


SYMBOL FILE Each symbol file contains the graphics 
for a single symbol, typically a logic 


symbol or a component symbol. 


A text file contains data in text format, 
for example, a pin record file for a 
component symbol, a net comparison report, 
a list of design rules, a list of design 
rules violations. 


NET-DATA-BASE _ ~ This file contains the net data base for 
FILE a Single board design. 


EE aE oe ne SE oe ee —— A 


4.3. MOST FILES ARE CREATED BY YOU 


On a new Telesis system, the system file is empty.* The other 
types of files are created by you as you work. 


4.4 FILE NAMES AND REVISION LABELS 


Each time you create a new file, you assign a name to it. (Except 
for the net data base file; the system automatically names this 
NET—DATA—BASE. ) You then use that name whenever you want to open that 
file again. 


You may also assign a revision label to a file. If you do not, the 
system will label your file: revision l. 


* The only exception is that a SYSTEM-LIBRARY project file containing 
Telesis-prepared symbol files may be provided on your system. 


12/82 BASIC~16 


The Command Description Section of the manual tells you how 
to input names and revision labels for each command (like | NEW PROJECT | ) 
that opens a file. 


The table below gives you the general rules to follow. 


__RULES FOR NAMES AND REVISION LABELS 


@ PROJECTS -- You must give a unique name or revision label 
to each project currently on the system. 


ALLOWED: project file ALPHA revision 1 
project file ALPHA revision 2 
project file BETA revision 1] 


NOT ALLOWED: project file ALPHA revision 1 
project file ALPHA revision 1] 


AeA EAR RE er STEERER MeL? IER? | TET mere -—- rue, Ay EAT meet =A mnt ees TPR thong NN im ee nc nite a ene nh 


@ DRAWING FILES, TEXT FILES, SYMPOL FILES -—- You must give 
a unigue name or revision label to each file of the 
same type within a Single project file. 


ALLOWED: drawing file TESTER revision A 
text file TESTER revision A 


NOT ALLOWED: drawing file TESTER revision A 
drawing file TESTER revision A 


ED ERNE OE a EE eS ONIN — NS TS SE OE ARNT SENOS - Me RRLD | 


@ FILE NAMES -- may be up to 18 alphanumeric characters 
_with no blank spaces allowed. 


@ FILE REVISION LABELS -- may be up to 4 alphanumeric 
characters with no blank spaces allowed. To input a 
revision label, follow the file name with a single 


1 ee em EE RE NS IT RE SO NCES 
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4.5 FILE MANAGEMENT AND ARCHIVES 
FILE MANAGEMENT 


The system’s file management capability allows you to copy files, 
delete files, amd to change file names and revision labels. (Refer to the 
FILE MANAGEMENT Section of the Manual for instructions on how to use 
these capabilities.) : 


ARCHIVES 


The system’s archival capability allows you to copy files fram the 
system to floppy disks or magnetic tape (optional), and to copy files 
back to the system'fran disk or tape. 

You need this capability to: 

1. Free space on the system when space is limited. 


2. Keep back-up copies of your work. 


(Refer to the FLOPPY DISK and MAGNETIC TAPE Sections of this Manual 
for instructions.) 
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5. _‘ THE BOOT-UP MENU: OPENING A PROJECT FILE 


Soo 
PL CIC 
| 


The first menu you see after entering the date and time is the 
BOOT-UP MENU. 


You are at the system file level whenever you are on the BOOT-UP 
MENU whether you: a) just turned on the everett or b) flipped back 
to this menu after working on the system. 


The four major commands on the BOOT-UP MENU allow you to choose 
whether to open a project file or to stay at the system level. The 
other commands provide you with information. 


The COMMAND DESCRIPTION Section of the manual tells you how to 
use each of these commands. The table below tells you when to use 
them. . 
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_—__COMMAND ___ 


|NEW PROJECT] 
(followed by 
project name) 
|OLD PROJECT | 
(followed by 
project name) 


| FILE MGMT/ARCHIV | 


| SYSTEM-LIBRARY | 


| STATUS | 


| CURRENT INDEX | 


| PROJECT INDEX| 
(followed by 
project name) 


WHEN TO USE IT 


To create and name a new project file 
so that you can create new drawings, 
text files, and/or symbols. 


To open an existing project file so 
that you can use the existing files 


in it, or add new files to it. 


To use the system’s file management 
and archival capabilities without 
opening any project file. (You 
remain at the system file level.) 


To open the existing project file 
named SYSTEM-LIBRARY. Before you can 
use this command, you must already 
have used the |NEW PROJECT| command to 
create and name the SYSTEM-LIBRARY 
file (unless a Telesis—prepared 
SYSTEM-LIBRARY was provided with your 
system.) 


You usually use this command with the 
drawing menus. It displays on the 
function screen the name of the 
current project file, drawing file, 
and drawing parameters. 

When you use it on the BOOT-UP MENU, 
it will inform you that you are in the 
system file, and it will display the 
default drawing parameters. 


To display on the function screen the 
names and revision labels of all 
projects currently on the system. 


To display on the function screen the 
names and revision labels of all 
drawing files, text files, net data 
base files, and symbol files 
currently in the specified project 
file. 
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6. | THE MENU OF MENUS: CHOOSING THE WORK YOU WANT TO DO 


When you pick |OLD PROJECT|, |NEW PROJECT|, or |SYSTEM-LIBRARY | 
on the BOOT-UP MENU, the function screen flips to a PROJECT MENU OF 
MENUS : 


: 
ee ee 
| | 


When you pick |FILE MGMT/APCHIV| on the BOOT-UP MENU, the function 


screen flips to a SYSTEM LFVEL MENU GF MENUS: 


ee | 
| | 


CUBRENT TNDEX 
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You use the major commands on these menu pages to tell the system 
what kind of work you want to do: 


ed 


COMMAND WHEN TO USE IT 


[BOARD DRAWINGS| 


|OTHER DRAWINGS | 


work on a board drawing 

work on a symbol or schematic drawing 
| TEXT FILES | work on a text file 
| FILE MANAGEMENT | use the file management capability 


| ARCHIVE-FLOPPY | use the floppy disk archive capability 


6 6 6 6 GG 


| ARCHIVE-TAPE | 


use the magnetic tape archive capability 


Ne ES LL + 


When you pick one of these commands, the function screer flips 
to the menu paces needed to do the work you have chosen. 


THE INDEX COMMANDS 
@ On the PROJECT MENU OF MENUS: 


| CURRENT INDEX| displays the contents of the currently 
open project. 


| SYSTEM INDEX| displays the contents of the system file. 


@ On the SYSTEM LEVEL MENU OF MENUS: 


|CURRENT INDEX| displays the contents of the system file. 
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GRAPHICS 


GENERAL INFORMATION 

OPENING A DRAWING FILE 

PARAMETERS: SETTING THEM AND USING THEM 
FLEMENTS OF TELESIS DRAWINGS 

ADDING AND EDITING ELEMENTS 

ADDING TEXT TO YOUR DRAWING 

AIDS IN THE GRAPHIC PROCESS 

CLOSING A DRAWING FILE 


CO N DW UW FE WW PhP — 
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i. GENERAL INFORMATION 


You can create three types of drawings with the Telesis system: 


@® SYMBOL DRAWINGS 
@ SCHEMATIC DRAWINGS 
@ BOARD DRAWINGS 


You use a different menu set for each drawing type (SYMBOL MENUS, 
SCHEMATIC MENUS, BOARD MENUS), but most of the commands on these menus 
sets are the same basic drawing commands. 


This section of the Manual tells you how to use these basic commands. 


The sections of the manual covering symbol creation, schematics and 
boards, instruct you in the commands and procedures used exclusively for 
each drawing type. 
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2 OPENING A DRAWING FILE 


STEP 1: BOARD DRAWINGS| or |OTHER DRAWINGS 


After you have opened a project file on the BOOT-UP MENU, select 
BOARD DRAWINGS| or |OTHER DRAWINGS| from the MENU OF MENUS. 
(|OTHER DRAWINGS| is used fcx opening schematic or symbol drawings.) 


EXAMPLE: - Pick |OTHER DRAWINGS| 
- Function screen display 
@ NEW/OLD DRAWING MENU 


STEP 2: | NEW DRAWING | Or | OLD DRAWING | 


Pick |NEW DRAWING| or |OLD DRAWING| depending on whether you want 
to create a new drawing file, or work on an existing one. 
|OLD DRAWING| must be followed by the name of the drawing file. 


EXAMPLE : Pick |NEW DRAWING| 
Function screen display 


@ DRAWING SIZE MENU 


EXAMPLE: = 


Pick |OLD DRAWING| 
Function screen display 


rd 
f- 
QA 
wy 
Ey 
Lau 
ke) 
10 
| 
E 
1) 


Function screen display 
@ DRAWING TASK MENU 


STEP 3: SETTING DRAWING SIZE (for new drawings only) 
The DRAWING SIZE MENU gives you 5 choices: 


|A SIZE|  - 8500 by 11000 mils 
|B SIZE] - 17000 by 11000 mils 
|C SIZE - 22000 by 17000 mils 
|D SIZE| - 32000 by 22000 mils 
|OTHER SIZE| - you specify the drawing size 


NOTE 


Maximum drawing extents are + 32060 and - 32000. 
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When you pick A, RB, C, or D SIZE, the 0/0 point of your drawing 
is at the lower left, and all coordinate point values in your 
drawing are positive. After you pick, the function screen flips 
to the ae DRAWIMG NAME MENU. 


When you pick |OTHFR SIZE|, the function screen flips to the 
KEYROARD and prompts you for your drawing extents. You may input 
neqative values dependina on where you want to locate the 0/0 point 


of your drawing. 


EXAMPLE: - Pick |OTHFR SIZE| 


- Function screen display 
@ KEYBOARD & prompt: LX (lower x value) 


@ KEYROARD & prompt: UX (upper x value) 
- Pick |1/0/0/0|0| | ENTER 
_ ee screen display . 
KEYBOARD & prompt: UY (upper y value) 

~ Pick |1/0|0|0|0| | ENTER| 


- Function screen display 
@ NEW DRAWING NAME MENU 


In this case, your drawing size 1s 20,000 by 20,000 
mils with the Q/0 point at the center. 


STEP 4: |NEW DRAWING NAME| (for new drawings only) 


Use this command to name your new drawing file. 


EXAMPLE: Pick |NFW DRAWING NAME | 


- Function screen display 

@ KEYBOARD 
Pick |D|1I|O|D|E| |ENTER| 
~ Function screen display 
@ DRAWING TASK MENU 
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STEP 5: |DESIGN BOARD|, |DRAW SCHEMATIC], |DRAW SYMBOL| 


If you started in STEP 1 with the |BOARD DRAWINGS| command, you 
will now be on the BOARD DRAWING TASK MENU. Pick |DESIGN BOARD| 
to flip to the first menu in the BOARD MENU SET. | 


If you started in STEP 1 with the |OTHER DRAWINGS| command, you 
will now be on the OTHER DRAWINGS TASK MENU. Pick |DRAW SCHEMATIC| 
or |DRAW SYMBOL| to flip the first menu in the SCHEMATIC MENU SET 
or the SYMBOL MENU SET. 
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36 PARAMETERS: SETTING THEM AND USING THEM 


Parameter commands control the contents of the display on the 
graphics screen. They are found on the first menu in each drawing menu 
set, although they are sometimes repeated on other menus in the set. 


These are the drawing parameter commands: 


LAYER COMMANDS : TRAP COMMAND: 


SET ACTIVE LAYER| 
BLANK LAYER 
DISPLAY LAYER| 
ASSIGN RED] LINE LOCK COMMANDS: 
ASSIGN BLUE| 
ASSIGN GREEN] — 
ASS Oe 
ASSIGN YELLOW | 


LINE LOCK 45/0N 
LINE LOCK 90/ON| 
LINE LOCK OFF 


GRID COMMANDS: | LINE & POINT SIZE COMMANDS: 


SET GRID SIZE| oo LINE WIDTH 


BLANK GRID| SET CNCT PNT SIZE| 
DISPLAY GRID| 


You use these commands to set the parameters of your drawing before 
you begin to draw, and to change parameters as needed while you work. 


You are not required to set all drawing parameters. Each parameter 
has a default value. But you will find that different drawing types require 
different parameter settings. These requirements will be discussed in the 
sections of this manual covering symbol, schematic, and board drawings. You 
will also find that you need to change some settings, such as GRID SIZE, to 
help you as you work on different areas of your drawing. 


THE | STATUS | COMMAND 


The |STATUS| command_is very useful to you in using the parameter 
commands. When you pick | STATUS| , the function screen displays all the 
current parameter settings--default settings, as well as ones input by you. 
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3.1 SETTING LAYER PARAMETERS 
LAYERS 


Every Grawing you create has up to 256 layers. They are numbered 
0-255. | 


To operate the system properly, you must place certain elements of 
your drawing on distinctive layers. For example, we recommend that you 
place reference designators on layer 54, and connect lines on layer 1. 
Recommended layer standards are shown in Table GRAPHICS-I. 


The system reserves some layers for its own use. For example, 
it places ratsnest lines on layer 101. Reserved layers are shown with 
an asterisk (*) in Table GRAPHICS-1. 


It is very important to adhere to layer standards when placing 
elements. For example, when you create a pen—plot or artwork tape, you 
use layer numbers to tell the system what elements of your drawing you 
want to include in the plot or artwork. (See Plotter and Artwork 
Sections of this manual.) For this to work properly, you must have 
consistently placed elements on the required layers. 


You specify the layer on which an element is placed by using the 
|SET ACTIVE LAYER| command before adding an element. For example, 


Pick |SET ACTIVE LAYER| 

- Function screen display 
@ KEYBOARD 

Pick |5|4| |ENTER| 

- Function screen display 

@ PARAMETER MENU 


All elements you add will now be placed on 
layer 54 until you change the active layer 
by using the |SET ACTIVE LAYER| command again. 


You may only add elements to the active layer, but you may edit the 
elements on any visible layer. 


All layers of your drawing are visible on the graphics screen unless 
you choose to blank a layer (or layers) from the screen by uSing the 
| BLANK LAYER| command. 


The drawing you See on the graphics screen looks as if it is all in 
one plane. You can visibly distinguish one layer fran another by assigning 
different colors to different layers. There are five colors available to 
you: red, blue and green, violet and yellow. 
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De ee ee a ane ree Te ne Oe ee a 


OGATUNF-83  * = HARD CODED (ELEMENTS MUST EXIST ON DESIGNATED LAYEPS} 


TELESIS LAYER STANDARDS FOR SCHEMATIC SYMPOLS AND DRAWING 


t 

{ 

| TAVER DESIGN REFERENCE 

O....%* 2.2... © CONNEC? POINTS FOR SYMBOLS 
Ll... ew * © eee) 6CONNECT LINES 
BG ok 35: oe te Ws DRAWING FORMAT, TITLE BLOCKS & NOTES 
Oo. ee ee oa a ne TOGIC SYMBOL GRAPHICS (LINES, ARCS ETT) 
Sk ee ee ee PIN NUMBERS (SHOWN ON SCHEMATIC) 
OF: 2s ee oo ae owe ee PIN NUMBERS (NOT SHOWN ON SCHEMATICS) 
G4: ae ee Be TEFERENCE DESIGNATORS 
Boni Hk aoe sees DEVICE TYPE (SHOKN ON: SCHEMATIC) 
87 2... ew ew ee) DEVICE TYPE (NOT SHOWN ON SCHEMATICS) 
BG ahs ea cae te A SIGNAL NAMES ‘NOT SHOWN ON SCHEMATICS) 
64... ee ee) USTGNAL NAMES (SHOWN ON SCHEMATICS) 
TRO nse ao ah ete ok PIN USE CODE 
149... ... 2... FUNCTION TYPE 
TSOoeds ee es FUNCTION DESIGNATOR 
151... .. .. . LOGICAL PIN NAME (SHOWN ON SCHEMATICS) 
85 ..... =. LOGICAL PIN NAME (NOT SHOWN ON SCHEMATICS) 


152 . 2 6 ew eee © )©0 COMPONENT VALUES 


TFIFSIS LAYER STANDARDS FOR PACKAGE SYMBOLS AND DESIGN DRAWINGS 


TAYER DESIGN REFERENCE 

O ...%* .... CONNECT POINTS FOR SYMBOLS (THRU HOLES) 

1 o...*.. 4... COMPONENT SIDE CONNECT LINES 

2 THRU 14... * .  SOLDFR STDP CONNECT LINES, IMBEDDED PWR & SIGNAL LAYERS 
17 THRU 32... . . RESERVED FOR FUTURE TRACK LAYERS 

15. . 6 ee « © © © ©COMPONFNT SIDE SOLDER MASK 

TGS 2b Ste evel 8 SOLDER SIDE SOLDER MASK 

ae ee ee CARD OUTLINE 

oe re ee PLATING BAR | . 

35 » + + + +» BOARD DIMFNSIONS (ASSEMBLY DWG) 

8 . . ... ~~ BOARD DIMENSIONS (DRILL DWG) 

36 2. ee ew ee ~ © DRAWING FORMAT, TITLE BLOCK & NOTES 

40 ...%* .. . . COMPONENT KEEPOUT ARFA (COMPONENT SIDE) 

70... %* «+. TRACK KEEPOUT FOR ALL TRACK LAYERS 

71 THRU 84... * . TRACK KEEPOUT FOR BRD. LAYER (ROUI'E OUTSIDE ONLY) 
44. ...%.... VIA KEEPOUT AREAS 

ae ee ee PACKAGE SYMBOL GRAPHICS 

S2 + © + © «© + » » PAD GRAPHICS 


» es «+. COMPONENT PIN NUMBERS 

54... 4... REFERENCE DESIGNATORS 
ible Ye teas cee YDEVICE TYRE 

89 2... ee ee) STLKSCREEN 

OO.” a 26: cr recteren aed TOOLING CORNERS 

Ol as ewe a al % EDGE CONNECTOR SIGNAL NAMES 

101 ...%* ... =.  RATSNEST CONNECT LINES 

102...%... .  PATSNEST HISTOGRAM 


98 2... .. e+ + # £N/C DRILL LEGEND HEADER 

99 2... * .... = N/C DRILL FIGURES & LEGEND 

103 ee So Rees » . N/C DRILL PATHS 

S04 we we ee we we N/C INSERT PATHS 

131 THRU 144. ... PRYSICAL DESIGN RULE CHECK ¥* 

146 ...%* .. =. =. OUTLINE FOR TRACK ROUTING (ROUTE INSIDE ONLY) 
147... %* . « . . + OUTLINE FOR AUTO PLACEMENT (PLACE INSIDE ONLY) 
ESy aera ae te ee COMPONENT OUTLINES (AUTO PLACEMENT) 


200 THRU 255... . RESERVED BY TELESIS 


Table GRAPHICS-I: LAYER STANDARDS 


These standards are recommendations. You may establish your 
own layer standards if you wish, as long as you adhere to them consistently. 
For example, you could choose to place reference designators on layer 52 
and symbol graphics on layer 54. 


The only layer standards you are required to use exactly as 
they are shown in this table are those marxed with an asterisk (23 


ae eS ee 


BE CAREFUL!: The system does not prevent you from using 
these * layers for other purposes. But some system functions wil] not 
N 


. 


operate properly if you do. 


~ 


ES ON TL ET SGT ‘ce ete ea TD Set TDD I IBIND re aOaTE Se DTI TS LT TLD a TLD - CELLET LEE L CLI D ONES, © ED SOS LS tr mt EOI Ite eaeerUNR NN CRRIEEC Nett ntetitahe * aI <P OARS SNL toe 
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WHEN TO USE THE LAYER COMMANDS 


The Command Description Section of the manual tells you how to use 
these cammands. The table below tells you when to use them. 


COMMAND WHEN TO USE IT | 


|SET ACTIVE LAYER|| Use this, before adding elements, to specify the 
layer on which they are to be placed. 
|PLANK LAYER | Use this to make a layer or layers of your drawing 
invisible on the graphics screen. For example, pin 
numbers are on layer 53; if you don’t care about 
seeing them while you are designing, blank layer 53. 


Use it also to eliminate unwanted layers when 
- outputting a matrix plot of your drawing. 


PE CAREFUL:! Make sure you do not blank the active 
layer, Or activate a blank layer. You cannot place 
elements on a blank layer. 


[DISPLAY LAYER| | Use this to make a blank layer visible again. 
ASSIGN RED | Use these commands to assign colors to layers. You 
ASSIGN PLUF | are free to assign any color to any layer in order 
ASSIGN CREEN | - to improve the visibility of your drawing. 
ASSIGN VIOLET 
ASSIGN YELLOW The default layer color is green, so unless you assign 


red or blue to a layer, the elements on it will be 
drawn in green. 


You May use these commands to change a layer color 
even after you have placed elements on that layer. 
When you do, both existing elements and future 
elements will be displayed in the new drawing color. 


NOTE: When assigning new colors to displayed layers on Telesis 2.1 
systems use the |Z0OM RATIO| command at 1:1 before continuing. 
Otherwise, a double image of updated elements will occur if 
|ZOOM RATIO| is not used. 
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3.2 SETTING GRID PARAMETERS 


THE GRID 


The grid is a matrix of points that the system Superimposes on your 
drawing to serve 2 purposes: 


1.. Visual aid — The grid assists you in judging distances 
and angles in the same way that graph paper 
assists you in manual drawing. 


2. Construction tool —— When you pick @)s fram the tablet, 
the element you are drawing snaps_to the grid, 
that is, the system places your ©) on the 
nearest grid point. The snap grid capability 
allows you to draw straight lines and precise 
angles quite easily with the light pen and 
tablet. 


The system's default grid size is x:100, y:100. This setting places 
a grid point at every 100th mil in both x and y axes. 


WHEN TO USE THE GRID COMMANDS 

The Cammand Description Section of the manual tells you how to use 
the grid cammands. The table below tells you when to use them. 

COMMAND WHEN TO USE IT 


|SET GRID SIZE| Use this command to set the grid size. The system 
will pranpt you for x and y values. 


You may set x and y to different values: 


- Grid setting x:100, y:100 


- Grid setting x:100, y:200 
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| BLANK GRID| 


[DISPLAY GRID] 
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Recommended grid sizes for symbols, schematics and 
boards are discussed in the manual sections covering 
each drawing type. 


Use this command to turn off the grid display. You 
may want to do this to get an uncluttered view of your 
drawing, or to output a matrix plot of your drawing. 


When you blank the visible grid, it continues to act 
aS a Snap grid. 


NOTE: If you have zoomed into a small area of your 
drawing and are working with a small grid size, be 
sure to blank the grid before zooming out to view the 
whole drawing. Otherwise, the grid display will be 
so dense that it wili obscure your view. 


Use this to make a blanked grid visible again. 


3.3 SETTING THE TRAP PARAMETER 


The trap, like the grid, is a construction tool. 


There are several commands that require you to point to an element 
using the light pen and tablet ( i.e., DELETE ELEMENT ). The system 
Goes not require your pick to be exactly on the element. Instead, 
the system searches for your element in an area around your pick. 
This area is called the trap. The following figure illustrates the 
trap. 


iG], jO14 
20]2** 113 


30 ©i2 

4© O43 

50 ©1p 

6O OF, 

7© OF 

| TRAP AREA 

5) 7% OF} § 

20)7* 018 OPERATOR PICK ON 
aol = {O44 GRAPHICS SCREEN 
Bok. ioe SHOWN AS X 


The trap is a square ( invisible to you ) with your pick at the center. 
The default trap size is 158 mils by 158 mils. 


The system uses the trap every time you input a command that requires 
the system to find an element in your drawing. The following is a 
partial list of some of the commands that usSe the trap : 


DELETE ELEMENT 

COPY ELEMENT 

MOVE ELEMENT 

ADD CONNECTION 

ATTACH SIGNAL NAME 

( and any command that requires a pick on the graphics 
screen ) 


WHEN TO USE THE TRAP PARAMETER COMMAND 


The Command Description section of this manual details the procedures 
to use the SET TRAP SIZE command. The table below tells you when to 
use it. 


| COMMAND WHEN TO USE IT 


SET TRAP SIZE : We recommend that you begin by setting the trap 
Size at one and one half of your current grid 
Size. Reset the trap size every time you reset 
the grid size. 
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After you become accustomed to the system, you may 
wish to deviate from this recommendation. 


BE CAREFUL!: When you are working with connect lines 


with width, use of the trap can be tricky. We 


recommend these trap settings: 


1. If your line width is less than your grid size, 
set the trap size to be equal to the grid size. 


EXAMPLE: LINE WIDTH = 12 mils 
GRID SIZE = 25 by 25 mils 
TRAP SIZE = 25 mils 


2. If your line width is greater than your grid 
Size, set the trap size to be equal to the line 
width + 2. 


EXAMPLE: LINE WIDTH = 17 mils 
GRID SIZE = 15 by 15 mils 
TRAP SIZE = 19 mils 


3.4 TPE LINE LOCK PARAMETER 
LINE LOCKING 
Line locking is another construction tool. It requires the system 
to draw lines that are vertical, horizontal, or at a 45° angle, even 
when your, Pj 1s not in vertical, horizontal, or 45° angle alignment with 
your last FB. For example: 
WITH LINE LOCK OFF: 


ACTION RESULT 


WITH LINE LOCK 90/ON: 


ACTION RESULT 


WHEN TO USE THE LINE LOCK PARAMETER COMMANDS 
The Command Description Section of the manual tells you how to use 


these commands. The table ‘below tells you when to use them. These commands 
affect all subsequent input until you reset the parameter. 


COMMAND | WHEN TO USE IT 
| LINE LOCK 90/70N || Use this when you want the system to draw only horizon- 
tal and vertical liics, for example-—-when you are using 

the |ADD CONNECTICN| command. | 


| LINE LOCK 45/ON|| Use this when you want the system to draw only horizon- 
tal, vertical and 45° angle lines. 


| LINE LOCK OFF| Use this to turn the line lock parameter off. 
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3.5. LINE & POINT SIZE PARAMETERS 


These commands allow you to specify the width of lines and the size 
of connect points to be used in your drawing. 


The line width parameter affects the lines of circles and arcs as 
well as plain lines and connect lines. 


The default line width is 0. 


The default connect point size is 50 mils. 


WHEN TO USE THE LINE & POINT SIZE PARAMETER COMMANDS 


The Command Description Section of the manual tells you how to use 
these commands. . The table below tells you when to use them. 


These commands affect all subsequent input until you reset the 
parameter. 


_COMMAND ___WHEN TO USE IT 
|SET LINE WIDTH| | SYMBOL DRAWINGS -- Use 0 line width. 


BOARD DRAWINGS -- Set and change the line width as 
needed for connect lines with width. 


SCEFEMATIC DRAWINGS -- Usually you will use 0 line width: 
for connect lines, but you may use lines with width if 
you wish to. 


|SET CNCT PT SIZE The default connect point size (50 mils) is large and 
clearly visible in most drawings. 


Use this command to make them smaller (or larger) if 


you prefer. (The system will recognize a connect 
point even if you set its size to 0.) 
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4. ELEMENTS OF TELESIS DRAWINGS 


DEFINITION OF AN ELEMENT 
You create a drawing by adding and editing graphic elements. 


An element is a piece of graphics that the system treats as a 
Single unit. For example, even though a line may have many segments, 
the [DELETE ELEMENT| cammand deletes all segments of the line. And 
even though a symbol may have arcs, lines, and connect points in it, 
the |ROTATE SYMBOL| command rotates the whole symbol, not just the 
line or arc you hit with your @. 


TYPES OF ELEMENTS 
These are the types of elements you may add and edit: 


LINES 

ARCS 

CIRCLES 

CONNECT POINTS 
SYMBOLS 

CONNECT LINES 

TEXT LABELS & NOTES 


Each type of element is described below. — 


(Section 5. discusses the ADD and EDIT commands for LINES, 
ARCS, CIRCLES, CONNECT POINTS, SYMBOLS, and CONNECT LINES.) 


(Section 6. discusses the use of TEXT LARELS and NOTES.) 
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4.1 LINES 


A line is a set of line segments linked together. We call each 
"corner" point, including the endpoints of the line, a "VERTEX." A line in 
the Telesis system may have up to 125 vertices. 


A LINE: 
- Is at the layer that was the active layer when the line was added 
to the drawing. | 


- Has a width that was the set width when the line was added to the 
drawing. 


- Has an origin, which is the first vertex picked when the line was 
originally added to the drawing. Note that the origin of the 
line will change relative to the other vertices if you move the 
first vertex. | | 


- Cannot be used to make a logical connection. 
NOTE ON LINE WIDTH: If a line or connect line has non-zero width, it is 
displayed as a boundary around the center of each line segment at the set 
line width. At the two endpoints of the line, you will find that the 
boundary has been extended by one-half the line width. This is to show more 
accurately what the line will actually look like when it is photoplotted. 


EXAMPLE - LINE WIDTH SET TO 0 (ZERO) MILS: 


second vertex — 


first segme 


last vertex 


first vertex 
(origin) 


EXAMPLE - LINE WIDTH SET TO 50 MILS: 


first vertex 


SO mils — @— — ~ mm — - dashed line itndicates center of line 


he 
25 mils 


last vertex 
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4.2 ARCS AND CIRCLES 


ARCS and CIRCLES 


- Are at the layer that was the active layer when the arc or circle 
was added to the drawing. 


- Have a width that was the set line width when the arc or circle 
line was added to the drawing. : 


- Has an origin, which is the first center about which the arc or 


circle is drawn. 


EXAMPLE - ARC WITH LINE WIDTH SET TO 50 MILS: 


line 


origin 


EXAMPLE -— CIRCLE WITH LINE WIDTH SET TO 0 (ZERO) MILS: 


a e .-) 
origin 
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4.3 CONNECT POINTS 


A connect point is a point defined on a drawing where a connect line 
can be attached. You normally add connect points only into a drawing that 
will be used to create a symbol. These connect points then represent the 
pins of the corresponding physical device. You can also create symbols with 
connect points that will be used simply to terminate a connect line to an 
on-page or off-page net. 


The abbreviation for connect point is CPOINT. 


Every connect line must connect on both ends to a connect point before 
the Telesis EXTRACT NET, NET COMPARE, and DESIGN RULES CHECK operations can 
work correctly. Therefore, whenever you command the system to start or end 
a connect line on another connect line, the system automatically breaks the 
existing connect line into two, adds a connect point to the drawing, and 
joins all three connect line ends to the new connect point. (See example.) 


CONNECT POINT SIZE 


Since the Telesis system cannot actually display a dimensionless point, 
it displays a vertical daimond at each point where a connect point has been 
added to a drawing. You can control the size of the connect point diamond by 
uSing the SET CONNECT POINT SIZE command. You state the size in mils, and 
this is the distance fram the bottom to the top of the diamond. NOTE that this 
diamond is only visible on the graphic display and dot-matrix plots. It is not 
actually part of the data base, and does not pen plot nor photoplot. 


NOMENCLATURE 

In this manual, we usually refer to the connect points on a symbol 
as PINS. To be more exact, a pin is a connect point with a pin number label 
attached to it. We use pin numbers to declare an exact correspondence between 
a connect point in a Schematic diagram and the connect point on a physical. 
package symbol on the PC board drawing. 


EXAMPLE ~- CONNECT POINTS ON A LOGIC SYMBOL: 


diamonds show 
connect points 
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4.4 SYMBOLS 


Symbols are like pre-set appliques that you "paste-up" onto a 
schematic or printed circuit drawing on the Telesis system. Each symbol 
must have been defined once by creating a drawing on the Telesis system 
the same size as the required symbol, and with all the elements in it 
required to be in the symbol. And the |CREATE SYMBOL| command must have 
been used to change the drawing file to a symbol file. 


Symbols allow you to draw an unlimited number of instances of the 
same logic function or physical package on your drawing, each instance 
taking only a few seconds to add. Each symbol is recognized by the Telesis 
system as representing a certain device, and having a certain name (ref 
des) , once you have annotated those labels on the symbol. 


SYMBOLS : 


~ Are created fran a drawing by the |CREATE SYMBOL| command. 
The created symbol is the same size as the drawing it was 
created fran, and has all the same elements as the original 
drawing. 


- Are not on any one layer. However, each line, arc, connect 
point, and label making up a symbol is at the layer it was 
put on in the original symbol drawing. 


- Have a scale which is one-to-one with the original drawing, 
when they are first added to the drawing. You can later 
change the scale to make the symbol larger or smaller in 
the drawing. 7 


- Have a rotation, which is zero degrees when they are first 
added to a drawing. You can later rotate the symbol around 
its origin in the drawing in increments of 90 degrees. 


- Contains other elements: lines, arcs, circles, connect 
points, and/or text labels. Even after a symbol is placed 
in a drawing, these elements can be individually edited 
with EDIT commands such as |DELETE ELEMENT|, |MOVE ELEMENT]. 


EXAMPLE 


dashed lines show total 
symbol area (not visible 
on graphics screen 


| 
| 
| 
| 
| 
| 
origint L¥ | 
| 
| 
b 
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4.5 CONNECT LINES 


A connect line is a set of line segments linked together, normally 
with both ends of the line connected to connect points. As with a line 
each corner of a connect line is called a vertex. A connect line may 


have uv to 125 vertices. 


The abbreviation for connect line is CLINE. 


A CONNECT LINE: 


- Is at a layer that was the active layer when the line was 
added to the drawing. 


- Has a width that was the set width when the line was added to 
the drawing. 


- Has an origin, which is the present position of the first 
position of the first vertex picked when the line was first 
created. | 


NOTE ON LINE WIDTH: If a line or connect line has non-zero width, it 

is displayed as a boundary around the center of each line segment at 

the set line width. At the two endpoints of the line, you will find 
that the boundary has been extended by one-half the line width. This is 
to show more accurately what the line will actually look like when it 

is photoplotted. _ 


UNCONNECTED CONNECT LINES 


The Telesis system allows you to make partial connections amongst 
symbols, and leave some connections to be completed at a later time in the 
creation of a drawing. This means you may end a connect line in a blank 
area of your drawing, without connecting the line to another connect line 
Or connect point. These connect lines are considered incomplete (or 
floating end) and the |EXTRACT NET| and |NET COMPARE| commands will issue 
error messages to their log text files unless all such connections have 
been extended to a connect point as part of the completion of the drawing. 


12/82 PASIC-43 


RELATION TO CONNECT POINTS 


When you are connecting a connect line to a connect point or another 
connect line, place the end point of the line directly on the point to 
which you want to connect. Do not cross the point with a segment or 
intermediate vertex of the connect line. 


EXAMPLE 


< 


first vertex placed on connect point 
Ja 
\/ 


V —1)—-<? 


last vertex placed on connect point 
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4.6 TEXT LABELS AND NOTES 


TEXT POINTS 


When you place any text label or note in a drawing, the system places 
a text point at the lower left corner of the text. This is the reference 
point for the text. All text parameters are associated with this point, so 
that whenever you replace the text, the new text will have the same parameters 
as the old text. 


The abbreviation for text point is TPOINT. 


TEXT PARAMETERS 


Each text point has a set of text parameter values associated with it. 
These parameters are: 


- Height, width, and spacing of the characters on the 
text point. 


~ Slant of each character in degress. 
- Angle of the line of characters in degrees. 


- Justification of the text about the text point origin 
(left, center, or right justified). 


TEXT POINT SIZE 


Since the Telesis system cannot actually display a dimensionless 
point, it displays a triangle at each point where a text point has been 
added to a drawing. You can control the size of the displayed text point 
by uSing the SET TEXT POINT SIZE command. You state the size in mils, and 
this is the distance from the bottom to the top of the triangle. NOTE 
that this triangle is only visible on the graphic display and dot-matrix 
plots. It is not actually part of the data base, and does not pen plot 
nor photoplot. (The text itself does plot, of course.) 
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EXAMPLES 


acharagter slant 


/ 
/ 


character height 


| 


4 


character ' character 
width Space 
RIGHT JUSTIFIED: ,ABC 
CENTER JUSTIFIED: ABC 
LEFT JUSTIFIED: ABC, 
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De ADDING AND EDITING ELEMENTS 


Once you have set the parameters for your drawing, you are ready to 
begin placing graphics in it using the ADD and EDIT commands. 


ADD/EDIT COMMANDS 


Any element you add to a drawing can be edited as needed. 


the ADD commands and the corresponding cammands used to edit the element 


added. 


ADD COMMANDS 


|ADD LINE | 


|ADD ARC | 
|ADD CIRCLE | 
|ADD CONNECT PNT | 


|ADD CONNECTION | 


ADD SYMBOL ADD SYMBOL [NAME] 
ADD SYMBOL [MENU] 


CORRESPONDING EDIT COMMANDS 
DELETE ELEMENT|, |DELETE SEGMENT|, |DELETE VERTEX | 
MOVE ELEMENT], |MOVE SEGMENT], [MOVE VERTEX| 
COPY ELEMENT], | INSERT VERTEX|, |CHANGE LAYER], 
CHANGE LAYER AND WIDTH|], [CHANGE WIDTH 


[DELETE ELEMENT|, |MOVE ELEMENT|, |COPY ELEMENT | 
[DELETE ELEMENT|, |MOVE ELEMENT|, |COPY ELEMENT | 


[DELETE ELEMENT|, |MOVE ELEMENT|, |COPY ELEMENT| 


|DELETE ELEMENT|, |DELETE SEGMENT|, |DELETE VERTEX | 


MOVE ELEMENT], |MOVE SEGMENT], |MOVE VERTEX 
COPY ELEMENT 


, |CHANGE SEGMENT LAYER|, 
: SRTEX|, |CHANGE LAYER AND WIDTH|, 
CHANGE WIDTH|], |MOVE SECTION], [CHANGE LAYER| 


| [Sex sneoct SYMBOL|, |MOVE SYMBOL], 


|, |ROTATE ROTATE SYMBOL | 


Each of these commands is discussed in Sections 5.2 and 5.3 below. 
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Below are 


5.1, USING THE TABLET AND TEE KEYPAD 


you draw an element on the graphics screen by picking one of the ADD 
commands and then placing the element in your drawing using either the 
tablet or the keypad. 


With the tablet you specify a location by pointing to it. With the | 
keypad you specify a location by inputting coordinate values. 


“With edit commands, you also have the choice of making a tablet pick 
or uSing the keypad. 


EXAMPLE OF TABLET METHOD 


SYSTEM DISPLAY 


YOUR INPUT : ADD LINE| 


OL OT AN IS AE «OG AA LS LT YT NE OT LN, ST RS CO ES TY AT SD: NOT LR CPE NE SP FON EA | NC OHS SINS Stee SERA ANOARTNAERED OR 
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FUNCTION SCREEN RESPONSE 
- displays tablet 


- echoes your cammand 


YOUR INPUT ©@) | 


GRAPHICS SCREEN RESPONSE 


» displays small crosshairs 
at picked locations 


- draws line segments in red 
highlight color 


FUNCTION SCREEN RESPONSE 


e echoes your data input 
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YOUR INPUT | ENTER | 


GRAPHICS SCREEN RESPONSE 


- line is displayed in the 
color of the active layer 


FUNCTION SCREEN RESPONSE 


- Gisplays command menu 
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EXAMPLE OF KEYPAD METHOD 


SYSTEM DISPLAY 


YOUR INPUT |ADD_LINE| 


FUNCTION SCREEN RESPONSE 


- displays tablet 
- echoes your command 
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YOUR INPUT | KEYPAD | 


FUNCTION SCREEN RESPONSE 


- displays keypad 


Q 


5 


+|X|3 ¥|3/0{0] 0), | 
O\y|3 ENTER] 

(use a comma aS punctuation between 
pairs of coordinate values.) 


x 


YOUR INPUT + 


¥ 
0 


9 
9 


GRAPHICS SCREEN RESPONSE 


. displays your line (in 


red before your |FNTEa|; 


in color of active layer 
after your |ENTER| 


FUNCTION SCREEN RESPONDS. 


displays canmand menu 
echoes your data input 
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If you find it more convenient, you may pick [INCREMENT X| 
or |INCREMENT Y| from the keypad instead of |X| or [Y]: 


YOUR INPUT 


x|O : 5 INCREMENT X| | 
3}0|0}0} | INCRFMEI 4 31018) Sl 2 
INCREMENT X|] [4]0[0[0| | ENTER 


When picking the coordinate values of points, you do not need to 
repeat an x or y value if it has not changed fran the last point. 
For example: | 


ee 4 SEED yg sem yp SNTUTEED § GHRNED ) om) EEE 4g SUNN» -“SENEEND 0» CUEEEEED 5 coUERNED 4 (SMMIND 9 CSUR 5 <OENEIED 4, cccmti » GREED g SONEES 5 =OENEND 9 come 9 “EE 9 comme 
mnuten 9 onmeae } aoe ' emu § emus ' wee | come § ccoewe ) meme | nee § eee ' eommee 4 come | ene |} cen ) cee 9 eee | coe | eee * cee | eee 


o> , cme » «nee » oom » emma 


| | ENTER) 


is the same as: 


I ee esd Del Renee tk Peel Peaeanallt Hoamamandtll Vemmamnallt Venemmandlt enmamadl Poemeanallt Geman Yanmeneedlt Unammeed 


[Z|Ol7|X|3|0lO/O|Z|3/O/O/O/F/X{7/O 0/0} | EwrER| 


wom 4) ween ° eunmee ! wom © cenme | conpeee § eee | comme § een § comme ¢ come ¢ cme © eee |) sere | compe § come © ce % cee ! come § eee © cn 


KEYPAD & TABLET: DIFFERENCES 


CAREC EES CTL NEE EI AEE EIR EES AER PME AA LECTED AER AS aE ARRESTS ESE SME OGL ey SARE RY ri) SORE OE 


TABLET KEYPAD 
The system places your (P; The system uses the coordinate 
on the nearest grid point. point you input, whether it is on 


a grid point or not. 


This is true except when the | This is true except when the 
comand you are using tells command you are uSing tells the 
the system to find an element} system to find an element in the 
in the trap. For example, if | trap. For example, if you pick _ 
you pick |ADD CONNECTION|(P},| |ADD CONNECTION] |KEYPAD|X|3|4/5|0 
your (P;will be placed on the] [¥[5]1]2]0], your connect line 
nearest connect point within | will be placed on the nearest 

the trap, whether the connect] connect point to this coordinate 
point is on a grid point or point. 


not. 

You need not be aware of You must know the coordinate 
precise coordinate values as | values of the area of your draw- 
you work. _| ing in which you are working. 
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5.2 THE ADD COMMANDS 


The Command Description Section of the manual tells you how to use 
these commands. The table below tells you when to use them. 


BE CAREFUL!: Before you use the ADD commands, be sure that you have 
set the active layer to the proper layer number (refer to the layer 
table in Table GRAPHICS-I). 


NOTE: Do not add arcs, circles, or symbols so that they came in contact 
with the outer extents of your drawing. Doing so will cause them 
to be distorted. | 


COMMAND WHEN TO USE IT 
| ADD LINE| Add lines when drawing symbols and border formats, 


and when drawing straight lines, that are not connect 
lines, on your schematic and board drawings. 


| ADD ARC| Add arcs when drawing symbols and border formats, 
and when drawing arcs, that are not connect arcs, 
on your schematic and board drawings. 


| ADD CIRCLE | Add circles when drawing symbols and border formats. 
|ADD CONNECT PT| Add connect points when drawing symbols. 


On board and schematic drawings, you do not add 
connect points because: 
1) they are added with the symbol when you add a 


symbol. 


2) the system adds them automatically when you 
make a T point by ending or starting one connect 
line on a segment of another line. 


3) the system adds them automatically when you 
join the end points of two connect lines having 
different widths. 


Connect points should be placed on layer 0, so 
they can be connected to elements on any layer. 
If you place a connect point on any layer other 
than 0, you can only connect elements on that 
layer to it. | 


| ADD CONNECTION | Use this to draw connect lines on schematic and board 
drawings. 


BE CAREFUL!: On the graphics screen, connect lines 
look like ordinary straight lines, but the system 
recognizes the difference. Do not uSe connect lines 
for other purposes, for example--in making your 
drawing format. | 
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COMMAND 


ADD SYMPOL [NAME] 
-|ADD SYMBOL [MENU] 
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WHEN TO USE IT 


You may place a symbol in vour schematic or board 
drawing in two ways: 
1) Pick |ADD SYMBOL[NAME]|, then use the eiests 
to input the symbol name. For example, 


- Pick |ADD SYMBOL [NAME] | 
- selene screen oi ae Aa 


a 1) ae 9 5 een > conten 


2) Pick |ADD SYMBOL aT. then use the symbol 
menus to input the symbol name. For example, 


- Pick |ADD SYMBOL [MENU] | 

- Function screen display 
@ SYMBOL MENU 

- Pick |DIODE| 


The symbol is the same Reece of the method you 
choose. 


SYMBOL FILES 


When you input the symbol name, the system looks for 
a symbol file by tnat name in two places: 


1) the current project file 

2) the project file named SYSTEM-LIBRARY 
If the symbol file is not in one of these two places, 
the system will put an error message on the function 


screen. 


(Refer to the Symbol Libraries Section of this manual 
for further information on symbol files.) 


LOCATION AND SIZE OF SYMBOLS 


The system places the symbol ‘s reference point on your 
P. The reference point is the point that was at 0/0 
when the symbol was first drawn. On Telesis-prepared 
symbols, this is always the lowest left connect point 
of the symbol. 


When placed in your schematic or board drawing, the 
symbol is the same size in mils that it was in the 
Original symbol drawing. 


os THE EDIT COMMANDS 


The Command Description Section of the manual tells you how to use 
these commands. The table below tells you when to use them. 


COMMAND WHEN TO USE IT 
| COPY ELEMENT | To copy any element (except a symbol) in a drawing. 
|CHANGE LAYER| To reassign elements to new layers of a drawing. 
|CHANGE LAYER To change the layer and width of entire lines and 
| AND WIDTH | connect-lines in a board drawing. 
CHANGE SEGMENT To assign connect-line segments to other board 
LAYER layers. 
in a drawing. 
| INSERT VERTEX | To insert vertices on lines and connect-lines in 
in a drawing. - 
[DELETE ELEMENT | To delete any element (except a symbol) from a drawing. 
[DELETE SEGMENT | To delete a segment of a line or connect line. 
[DELETE VERTEX | To delete a vertex of a line or connect line. 
|DELETE SYMBOL | To delete a symbol from a board or schematic drawing. 


|DEL NET SECTION | To delete a section of a net from a board or 
schematic drawing. 


|MOVE ELEMENT | To move any element (except a symbol) in a drawing. 
|MOVE SECTION| To move a connect-line section in a board drawing. 
|MOVE SEGMENT | To move a segment of a line or connect line. 

|MOVE VERTEX | To move a vertex of a line or connect line. 

|MOVE SYMBOL | To move a symbol in a board or schematic drawing. 
|SCALE SYMBOL | To reduce or enlarge the size of a symbol in a drawing. 
|ROTATE SYMBOL | To rotate a symbol in a drawing. 


|CHANGE WIDTH| To change the width of entire lines and connect-lines 
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6. ADDING TEXT TO YOUR DRAWING 


Symbol, schematic and board drawings all require text labels, 
such as reference designators, in addition to graphic elements. The 
sections of the manual on symbol, schematic and board drawings define 
the labels the system requires. The current section explains the 
basics of adding and editing labels. 
MULTI-LINE TEXT IN A DRAWING 
When using the ADD NOTES command, you may use the keyboard RETURN 
key to create multi-line entries. 
EXAMPLE: |ADD NOTES| 
INPUT: ALL RESISTORS |RETURN| ARE 1 WATT |RETURN| UNLESS SPECIFIED |ENTER| 


RESULT: 


AALL RESISTORS 
ARE 1 WATT 
UNLESS SPECIFIED 


YOU MAY USE THE |SET LINE SPACING| COMMAND TO SPECIFY THE DISTANCE (in mils) 
BETWEEN LINES OF TEXT. 


CAUTION: If you use the multi-line text capability with commands such 
as |ADD REF DES|, your multi-line entries will apear as one 
line during |BACK ANNOTATION|. Therefore, it is advisable 
that you create multi-line entries with the |ADD NOTES| 
command only! 
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6.1 TEXT PARAMETERS 


You set text parameters in the sane way that you set other graphic 
parameters, by uSing parameter commands that affect all subsequent input. 


The Command Description Section of the manual tells you how to use 
these canmands. The table below tells you when to use them. 


COMMAND 


|SET CHAR HT| 


|SET CHAR WIDTH| 


SET CHAR SPC| 


| SET CHAR SLANT| 


|SET LINE SPACING| 


SET TXT LINE ANG| 


|SET TXT PNT SIZE| 
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WHEN TO USE IT 


To specify the height in mils of text characters. 
To specify the width in mils of text characters. 
To specify the distance in mils between text characters. 


To specify the slant angle of text characters. 
Ordinarily, you input vertical characters. However, 
your company drawing format may require slanted letters. 


To specify the distance in mils between multi-line text 
entries when you use the |ADD NOTES| command. 


To specify the angle of lines of text. Ordinarily, you 
input horizontal lines of text. However, when you 
rotate a symbol (a resistor, for example) to a vertical 
orientation, this cammand allows you to input a label 
with the same orientation. 


The text point is your label’s reference point. It is 
afV displayed at the lower left of your text. You 
may make it smaller or larger deperding on how visible 
you want it to be on the graphics screen. 


6.2 ADDING AND ATTACHING TEXT 


These are the commands used for placing text in your drawing.* 


ADD DEVICE TYPE| ATTCH DVICE TYPE| 
ADD REF DESIG] ATTCH REF DESIG] 

ADD — | ATTCH VALUE] | 
ADD NOTES ATTCH PIN NUMBER| 


ATTCH PIN NAME | 


ATTCH SIGNL NAME| 


THE DIFFERENCE BETWEEN ADDING TEXT AND ATTACHING TEXT 


@ The ADD comands have this input sequence: 
|ADD REF DESIG] - keyboard input - |ENTER| (P., |ENTER| 
@ The ATTCH commands have this input sequence: 


|ATTCH REF DESIG| - keyboard input - |ENTER| (P (P, 
ENTER | | Ve 


@ Note that there is a second CP in the ATTACH sequence. 
@ This 1S what your input means: 
keyboard input — defines the text of the label. 
@, defines the location of the text point. 


defines the element to which the label is to be 
attached. 


You use the ATTACH camnmands when the system would not otherwise 
know what element you were labelling. For example, when you create 
a symbol drawing, you use the | ADD REF DESIG| cammand because there is 
no doubt that you are labelling the symbol itself. But, when you 
create a schematic drawing, you use the |ATTCH REF DESIG] command 
because the system would not otherwise know which symbol in the 
schematic you were labelling. 


*|ASSIGN REF DESIG| is not included on this list because it is a 
special command with special requirements used only on board drawings. 
It is discussed fully in the Board Section of the manual. 
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WHEN TO USE THE ADD AND ATTACH TEXT COMMANDS 


The Command Description Section of the Manual tells you how 


to use these commands. 


The table below tells you when to use them. 


BE CAREFUL!: Before you add or attach labels, be sure that you 
have set the active layer to the proper layer number (refer to the 
layer standards in Table GRAPHICS—I). 


COMMAND 


| ADD REF DESIG| 


| ATTCH REF DESIG| 


|ADD DEVICE TYPE 


| ATTCH DVICE TYPE| 


| ADD VALUE| 


| ATTCH VALUE| 


| ADD NOTES | 
| ATTCH PIN NUMBER| 
_|ATTCH PIN NAME| 


| ATTCH SIGNL NAME| 
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WHEN TO USE IT 


To place a reference designator label on a symbol 
drawing. 


To place a reference designator label on a symbol in 
a board or schematic drawing. 


RE CAREFUL not to use the |ATTCH REF DESIG| command on 


a board drawing when the |ASSIGN REF DES| command is 


appropriate. (See PCB Section of the manual.) 
To place a device type label on a symbol drawing. 


To place a device type label on a symbol in a board or 
schematic drawing. 

To place a value label on a symbol drawing. 

To place a value label on a symbol in a board or 
schematic drawing. 

To place notes in a drawing. 

To place a number label on a pin in a drawing. 

To place a name label on a pin in a drawing. 


To place a name label on a Signal net in a board or 
schematic drawing. 


6.3. EDITING TEXT IN YOUR DRAWING 
You edit text in much the same way that you edit graphic elements. 


The Command Description Section of the manual tells you how to use 
the cammands for editing text in a drawing. The table below tells you when 
to use them.* 


COMMAND WHEN TO USE IT 


| UPDATE TEXT| Use this to change text that was placed in your drawing 
with the ADD or ATTACH canmands. 


This command changes the text only. The type of label 
remains the same. For example, you cannot use this 
command to change a reference designator label to a 
device type label. 


When you use |UPDATE TEXT|, the old text will be 
replaced by the new text that you input. 


BE CAREFUL! Do not use |UPDATE TEXT| to change text 
that waS placed on a board drawing with the 
| ASSIGN REF DES| or |CHANGE REF DES| commands. 


|MOVE TEXT | Use this to move text fran one location in a drawing 
to another, just as you use the |MOVE ELEMENT] command. 


Usually you move text to make your drawing neater, or 
to conform to a standard. 


BE CAREFUL! Moving text does not alter its relationship 
to the element it labelled. For example, do not move 

a reference designator fran one symbol to another. If 
you do, the system will still regard it as the label 

for the first symbol regardless of what the graphics 
screen shows. 


| DELETE TEXT| Use this command to delete text that was placed ina 
: _ Arawing with the ADD or ATTACH commands. 


BE CAREFUL! Do not use the |DELETE TEXT| command to 
delete text that was placed on a board drawing with 
the |ASSIGN REF DES| or |CHANGE REF DES| commands. 


* The |CHANGE REF DES| and |DEASSIGN REF DES| commands are discussed in the 
PCB Section of the manual. | 
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ie AIDS IN THE GRAPHIC PROCESS 
There are four groups of commands whose function is to aid you 


as you add and edit the elements and text in your drawing: 


1. COMMANDS THAT ALTER YOUR VIEW OF A DRAWING 


2. COMMANDS THAT PROVIDE YOU WITH INFORMATION 


she ELEMENT | 


STATUS | 


3. COMMANDS THAT LET YOU SET OR RELEASE A PARAMETER FOR ONE (P ) ONLY 


HORIZONTAL | 
VERTICAL 
RELEASE GRIP 
RELEASE LINEL| 


4. COMMANDS THAT HELP YOU PICK PRECISELY THE ELEMENT YOU WANT 


FIND LIN/CLIN| 
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7.1 COMMANDS THAT ALTER YOUR VIEW OF A DRAWING 


These commands are found on the ADD/EDIT, TEXT, and other 
appropriate menus. Most of them are in the top row for convenience 
because you will use them frequently. 


The Command Description Section of the manual tells you how 
to use these commands. The table below tells you when to use them. 


COMMAND | WHEN TO USE IT 


[ZOOM RATIO | To zoom into a small part of your drawing, or to 

zoom out. 
Use this, or |WINDOW|, when you need to see small 
details on a part of your drawing, for exanple-- 
when you are using the |ADD CONNECTION| command. 
You should reset the grid size of your drawing 
whenever you zoom in or out. 

| WINDOW | This is a short-cut way of zooming into a small part 
of your drawing. 

| DRAWING | This is a short-cut way of zooming all the way out 
to view your entire drawing. 

| CENTER | Use this command to move the center of your drawing 


laterally on the graphics screen. 


Usually, you use this when you are zoomed in, and 
want to see an area of the drawing adjacent to the 
area currently shown on the screen. 
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7.2 COMMANDS THAT PROVIDE YOU WITH INFORMATION 


As you create a drawing, you frequently need information that is 
not shown on the graphics screen, such as: 


.- Current parameter settings 

- Active layer 

- Which layers have been blanked 

- Coordinate point values of an element 
- Layer number of an element 


you use the |STATUS| and |LIST ELEMENT| commands to display this 
kind of information on the function screen. 


The |STATUS| command is found in the top row of most menus. The 
| LIST ELEMENT] command is found on the PARAMETER MENUS and on other 
appropriate menus. 


The Command Description Section of the manual tells you how to use 
these commands. The table below tells you when to use them. 


COMMAND WHEN TO USE IT 


| STATUS | When you pick |STATUS|, the function screen displays 
a list of the current parameter settings, whether you 
set them yourself or are using default parameters. 
It also displays the name of your current drawing 
and project file. 


| LIST ELEMENT | Pick |LIST ELEMENT| when you need information about 
an element in your drawing. For example--the layer 
of the element and the coordinate point values of its 
location. 
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When LIST ELEMENT is selected, the following information about the 
specified element is listed on the screen : 


- Type of element 

= Layer that the element is located on 

_ The X and Y coordinates of the element 

- Net numbers attached to element ( if applicable ) 

- ID Label of the element 

~ The angle the element is rotated ( if any ). 

ID Labels are asSigned to text labels within an element to specify the 


type of text label that they represent. ID Labels and their 
corresponding text label are listed below. 


TEXT LABEL ID LABEL 
SIGNAL NAME 1 
REF DESIGNATOR 2 
PIN NUMBER 4 
DEVICE TYPE 5 
PIN NAME 14 
PIN USE CODE 15 
VALUE 18 
FUNCTION TYPE 22 
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The following examples illustrate the information listed on the screen 
when LIST ELEMENT is selected. 
Element Type - Symbol 
Symbol Name DIP14 Rev 


Location 3200 5409 Rotate Angle @ 
Symbol Scale 1.00 


Text Points 


Label Value 
4 P 
5 7 400 
2 Z** 


we Ge Ge GE Ge Gen Gan Ger Gen Gen Ge Ger Ge CV Ges Ge Ge ae Ge G@w @ Ge GG Gee OD Gp Ge Ge & GE Gee Ge @ Gm GG Ge Ge CP GP Ge GS Ge GG & Ge GG Gs aw Ge Ger Ge GG Ge Ge Ge Ge Ges Om @w Ge Gee GE Ger OE Ge OE GE GH ame Ge Ges 


Element Type - Arc 


Center 3100 3800 Layer 1l 


Radius 40@ Width @ 

Width Justification Center 
Short Angle 9.900 Dashpattern 1 
End Angle 8.000 Tag 1 
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7.3 COMMANDS THAT LET YOU SET OR RELEASE A PARAMETER FOR ONE ONLY 


When you set a parameter on the PARAMETER MENU, it remains at that 
setting throughout all subsequent commands until you reset it. 


The |HORIZONTAL|, |VERTICAL|, |RELEASE GRID|, and |RELEASE LINEL| 
commands allow you to set or release a parameter for one pick only. 
These commands are found on the KEYPAD. 


The Command Description Section of the manual tells you how to use 
these commands. The table below tells you when to use then. 


COMMAND 


| HORIZONTAL | 


| VERTICAL | 


| RELEASE GRID| 


| RELEASE LINEL| 
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WHEN TO USE IT 


Use this when you have not set the |LINE LOCK 90/0N| 
parameter, but want to be sure that one segment of your 
line is placed horizontally. 


Use this when you have not set the | LINE LOCK 90/ON| 
parameter, but want to be sure that one segment of 
your line is placed vertically. 


Ordinarily, your tablet (P} s are snapped to the 
nearest grid point. Use |RELEASE GRID| when you want 
to (P) one point that 1s not on a grid point. 


RELEASE LINE LOCK: Use this to override the line 
lock parameter for one segment of a line. 


724 COMMANDS THAT HELP YOU PICK PRECISELY THE ELEMENT YOU WANT 


When you pick canmands (like |ADD CONNECTION| or |DELETE ELEMENT| ) 
that require the system to find an element in your drawing, the system 
searches for the element in a trap area around your tablet or keypad P. 
(See Parameter Section for more information on the trap.) 


On a detailed drawing, there wili frequently be more than one 
element within the trap area. The FIND cammands allow you to specify the 
type of element you want the system to find in the trap area. 


These canmands are located on the KEYPAD. 


You may uSe more than one FIND canmand at a time (up to 4). For 
example, if you wanted to delete both connect lines and symbols (but 
nothing else), you would pick: 


|DELETE ELEMENT| |KEYPAD| |FIND LIN/CLIN| |FIND SYMBOL| ‘P (P’ .... |ENTER| 


The FIND canmands remain in force until you end the original canmand 
with |ENTER|, or until you use the |CLEAR FINDS| command. 


The Command Description Section of the manual tells you how to use 
these commands. The table below tells you when to use them. 


These commands are only used after picking a command (like 
[DELETE ELEMENT|) that require the system to find an element. 


COMMAND | WHEN TO USE IT 


| FIND LIN/CLIN| To instruct the system to find only lines or connect 
lines. 


| FIND ARC| | To instruct the system to find only arcs. 
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| | FIND TPOINT| 
| FIND CPOINT| 
| FIND SYMBOL | 


| CLEAR FINDS| 
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WHEN TO USE IT 


To instruct the system to find only text points. 
To instruct the system to find only connect points. 
To instruct the system to find only symbols. 

Use this to retract all FIND commands in force. 
After picking |CLEAR FINDS|, you may pick new FIND 


commands, for example: 


_ |CLEAR FINDS| 


| DELETE EE ET Goa te 


| FIND SYMBO | 


8. CLOSING A DRAWING FILE 


WHEN TO CLOSE A DRAWING FILE 


Close a drawing file when: 


1. 


Za 


or 5. 


You have completed the drawing. 
You have finished a work session on the drawing. 


You have completed a significant part of a drawing 
and want to be sure it is saved intact. 


You want to leave the drawing to work on samething 
else, for example--a text file, or file management. 


You want to delete the active drawing. 


COMMANDS USED TO CLOSE A DRAWING 


There are three commands used for closing a drawing file: 


|SAVE DRW SAME RV| 
|SAVE DRW NEW REV| 


|CANCEL ACTV DRW| 


These are located on the TASK MENU of each drawing menu set. You get 
to the TASK MENU, by picking |DONE| on any one of the menus in the © 


menu set. — 
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The Canmand Description Section of the manual tells you how to 


use these cammands. 


COMMAND 


The table below tells you when to use then. 


A A EI A OE ED ES ETS A SOE NE RNS EY oS READ SERN AC aca 


WHEN TO USE IT 


SAVE DRW SAME RV|| IF YOU OPENED WITH THE |OLD DRAWING| COMMAND: 


SAVE DRI NEW RV 


If you opened an existing drawing file, you either 
named the revision you wanted, or (by default) 


_ opened the most recently used revision of the 
drawing. — 


In either case, the system placed a copy of this 
revision on the graphics screen. Your additions and 
edits were made on this copy. The system also 
retained the original of this revision. The original 
was unaltered by your work on the copy. 


When you close your drawing, you have two choices: 


1) You may save both the copy with your new work on it, 
and the unaltered original, by using 
|SAVE DRW NEW REV| followed by a new revision label.| 


Do this when you believe you might want to refer to 
the original version again. 


2) You may save the copy with your new work on it, and 
delete the original by using |SAVE DRW SAME RV|. 
In this case, the copy replaces the original and 
uses the same revision label. 


Do this when you are sure that you have no further 
use for the original version. 


IF YOU OPENED WITH THE | NEW DRAWING | COMMAND : 


Use |SAME DRW SAME RV| to close the drawing under the 
name and revision label you specified when you opened 
Le. 


Use | SAME DRW NEW RV| to close it if, for some reason, 
you want to change the revision label you specified 
when you opened it. 
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COMMAND WHEN TO USE IT 


|CANCEL ACTV DRW] 


Use this if you decide not to save any of the work 
you ve done since you opened the drawing. 


IF YOU OPENED WITH THE | OLD DRAWING | COMMAND : 


| CANCEL ACTV DRW| does not delete the file you opened, 
only the copy on which you were working. 


IF YOU OPENED WITH THE | NEW DRAWING | COMMAND 3 


|CANCEL ACTV DRW| deletes the drawing file altogether. 
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CREATING AND EDITING TEXT FILES 


1, GENERAL INFORMATION 

2. THE KEYBOARD AND GRAPHICS SCREEN 
Ss, OPENING A TEAL PILE 

4, INPUTTING TEXT 

MOVING THE CURSOR 

FDITING TEXT 

CLOSING A TEXT FILE 


WW 


N DD 
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1. © GENERAL INFORMATION 


When you use the Telesis system to design a printed circuit board, 
you must create some text files in addition to the graphics for your 
symbols, schematic and board. For example, when you create a library of 
component symbols, you will input pin description text files (specifying 
pad sizes and layers) as well as symbol graphics. You use the text file 
keyboard to create these files. | 


In addition to the text files you input, the system itself writes 
text files when you pick certain cammands. For example, when you pick 
|CREATE BOM|, the system uses information in the net data base to create 
a text file called BOM-REPORT containing a bill of materials. 


File management for text files is the same as it is for drawing 
files. Each text file is part of a larger project file. Text files may 
be copied, deleted, or stored on disks or tape. (See File Management and 
Archives Section of the manual.) Text files may also be printed. (See 
Printer Section of the manual.) You can display a listing of the text 
files in any project file by using the INDEX commands. 


The requirements for the text files you must input, and the contents 
of the text files created by the system, are discussed in the sections of 
the manual covering symbol libraries, schematic amd board drawings, ard 
artwork. This section instructs you in the basic skills needed to use the 
text file keyboard. 
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2. THE KEYBOARD AND GRAPHICS SCREEN 


With text files as with drawings, you use the function screen to 
input information, and the graphics screen to view it. 


GETTING TO THE TEXT FILE KEYBOARD 


After you open a project file, the MENU OF MENUS is displayed. To 
get to the text file keyboard: 


- Pick |TEXT FILES| 
- Function screen display 
@ TEXT FILE TASK MENU 
Pick |CREATE/EDIT TEXT| 
- Function screen display 
@ TEXT FILE KEYBOARD 
Graphics screen display 
@ TEXT FILE FORMAT 


THE GRAPHICS SCREEN FORMAT 


When you first get to the text file keyboard, the format on the 
graphics screen looks like this: 


aaceragaaeine 


CMND: | | | 
FILE STATUS: CLOSED | REV: HEADER 


ECHO: AREA 


ttt ttt ttt ttt tt tt tt tt ttt ttt tt tt ttt ttt ttt ttt ttt tt ttt 
ttt ttt ttt tt ttt ttt tt tt tt tt et ttt tt ttt tt ttt tt ttt 


TEXT 


ee eee a ay 
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The HEADER AREA is used for opening and closing files, and always remains 
displayed at the top of the screen. 


The TEXT AREA is where your text input is displayed. 


THE KEYBOARD 


| | | | | | EXIT | CANCEL 


| LACE {| LOCK | 


TO LEAVE THE TEXT FILE KEYBOARD 
Use the |EXIT| or |CANCEL| command in the top row of the keyboard 


to flip back to the TEXT FILE TASK MENU. These commands are described 
in the table below. 


12/82 BASIC-74 


aa as a Re aa AS OD a I wy a Oe RARE RNY 


COMMAND ___ DESCRIPTION _ 

| EXIT | Use this command to flip back to the TEXT FILE 
TASK MENU. If you have an open text file, the 
system closes it when you use this command. 


EXIT| must be followed by the |EXCT| command: 
EXIT| [EXCT| —— 
|CANCEL| | Use this command to flip back to the TEXT FILE 
TASK MENU. 


BE CAREFUL!: Do not use |CANCEL| when you have 
an open text file. 7 


oe ae ry eee a ee emit eat cee emt ae ee ree eee ee cee eee ED <P ED em eee 


COMMANDS USED TO INPUT OR CANCEL OTHER COMMANDS 


A owe ame © oa + mm Se me meee nmi em oer mene canes Semi = wane cane ED AMY OO NS SO OE ES ES A a A SS AA NS <A 


___-___-DESCRIPTION 


ES AS A A SY oe ED 


EXECUTE: This command is similar to the |ENTER| 
command on the drawing menus. It indicates that 
you have finished your input. For example, to 
open a new text file named DIODE.PIN, your input 
would be: | 


el RE ee De ee Cd 


EXCT| 


|CANC CMD|} CANCEL COMMAND: This command is similar to the 
a | |CANCFL| command on the drawing menus. It 
cancels the last input command (1f you have not 
| yet picked |EXCT|). 


2 ET AS SORTED SONIC AO IRN SOO UN | nF cm IED eS = RN NOR OR OY ND | RED ED OUD A SD SS SR ES A A AS ED ED OD ENNNGD -mRED Come 
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3. OPENING A TEXT FILE 


These are the commands used to open a text file: 
|NEW FILE| - to create a new file 


|EDIT FILE| - to open an existing file 


After you pick |NEW FILE| or |EDIT FILE|, you input the name of 
the file using the keyboard. Each time you input a character, the letter 
is displayed at the cursor location on the graphics screen, and the 
cursor moves one space to the right. 


COMMAND DESCRIPTION 
|NEW FILE|| PURPOSE: To create and name a new text file. 
INPUT SEQUENCE: |NEW FILE| - keyboard input - |EXCT| 


PARAMETERS : 

@ KEYBOARD INPUT defines the text file name and 
revision label. 

@ Revision label is optional. If you do not input 
one, the system will assign revision label: l. 

@ Text file names may be up to 18 alphanumeric 
characters. Do not use blank spaces in the name. 

@ Revision label may be up to 4 alphanumeric 
characters. Do not use blank spaces in the label. 

@ Revision label follows the name, and must be 
preceded by a blank space. 


EXAMPLE: |NEW FILE| |D 


BE CAREFUL!: When you name a new text file, DO NOT 
USE any non-alpha characters that do not appear on 
the graphics keyboard. Otherwise, you may create 
a file that you cannot refer to using the graphics 
keyboard. | 
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| DESCRIPTION 
|EDIT FILE|| PURPOSE: To open an existing text file. 
INPUT SEQUENCE: |EDIT FILE| - keyboard input - |EXCT| 


PARAMETERS : 
@ KEYBOARD INPUT defines the text file name and 
revision label. It must be the exact file name. 
@ You are not required to input the revision label. 
If you do not, the system displays the most 
recently used revision. 


RI UE gD 9 GUND» SED | UES » RE 4 OE 4 eR) SED 


NOTE: The system displays the text file on the 
graphics screen. . 
You may add to it and edit it. 

You may use the |EDIT FILE| command to display 

a system-created text file in the same way that 
you use it to display one created by you. But 
keep in mind that if you edit a system-created 
file, you do not change the net data base on 
which the text file was based. 


OED OID wete nine am mmm SE NE oF LD =< OE OR ODT RAR Memmi nah NR nD ace mm + SO me Ne A OUND ED AR SS TT ANA OY OE 


INFORMATION IN THE HEADER AREA 


As you input a text file name, it is displayed on the "CMND:" line 
of the header format. Go Slowly when inputting characters in the header 
area, and check the name displayed to see if it is correct. 


When you pick |EXCT|, there is an interval of several seconds. After 
this, the name and revision label of your file are displayed on the 
"FILE STATUS:" line. At the same time, the system moves the cursor from the 
header to the upper left corner of the text area. | 


If the system cannot open your file for some reason, an error message 
is displayed on the "ECHO:" line. For example, the system will display: 
“FILE NOT FOUND", if you pick |EDIT FILE| followed by the name of a text 
file not in the current project file. | 
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If the system will not open your file, check to see that you have used 
the correct file name. You can check the names of the text files in the 
current project file by picki EXIT| |EXCT| to flip to the TEXT FILES TASK 
MENU, and then picking the |CURRENT INDEX|] command. 


If you make a mistake while inputting a file name (before you pick |EXCT]), 
you may use the editing commands described below to correct it. You may also 
use the |SHFT| |SHFT LOCK| and |CAP LOCK| commands in the header area. (Some 
keyboard commands may only be used in the text area — see below.) 


emer LSPA RET ee argo eee es 
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4. INPUTTING TEXT 


You use the keyboard to input characters in the same way that you 
would use a typewriter or word processor: there are keyboard boxes for 
characters, spaces, shift and return. 


KEYBOARD BOXES DESCRIPTION 


characters The characters available to you are the ones shown on 
the keyboard. ‘hey are displayed on the graphics 
screen in upper case unless you use the |SHFT|, 
|SHFT LOCK|, or |CAP LOCK| boxes. 


| CAP LOCK| | CAPITAL LOCK: Use this to switch fram lower case to 
upper case and vice versa. It affects letters only. 

| SHFT LOCK | | SHIFT LOCK: This is the same as |CAP LOCK| except 
that it affects the numeral/symboi keys as well as . 
letters. 

(SHET| | SHIFT: This is the same as |SHFT LOCK| exc-nt that . 


it is for one character only. 


[RETURN] Use this to end a line, and to move the cursor to the 
leftmost position of the line below. The symbol Cr 
will be displayed at the end of the upper line. 


|RETURN| cannot be used in the header. 


space bar This 1s the large, empty box in the bottom row of the 
keyboard. Use it to input blank spaces. 


The cursor moves to the right as you input characters or spaces. 
If it reaches the right extreme of the graphics screen, it automatically moves 
down to the next line even if you do not use |RETURN|. 


When the cursor reaches the lower extreme of the graphics screen, you 
may use |RETURN| and continue to input lines of text. As you input a new 
line, the system moves the display of your text file up one line. Your new 
line will be visible at the bottom of the text area, but your top line will no 
longer be visible. (Use the |#| box -- described below -- to return the top 
line to the screen. — 


12/82 BASIC-79 


5. MOVING THE CURSOR 


Before you can edit text, you must move the cursor to the character 


you want to edit. 


you may also move the cursor fram the text area to the header and 


vice versa. 


Use these keyboard boxes to move the cursor: 


KEYBOARD BOXES 
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DESCRIPTION 


This moves the cursor one character to the right. 
This moves the cursor one character to the left. 


This moves the cursor one character up. 
|\4| cannot be used in the header. 

This moves the cursor down one character. 
TI cannot be used in the header. 


Use this followed by |->| or |<-| to move the cursor to 
the extreme right or left of a line. 


Use this followed by | #]| or | 4 | to move the cursor to 
the upper or lower extreme of the file. If the upper or 
lower extreme 1s not visible, picking these will 
display it. 


This cannot be used in the header. 


TTS AN Se | OF GY I NS SO NR OS RRL ED SN NEE oI 


KEYBOARD BOXES ____ DESCRIPTION. 


OS ae me nm ee 


|GO TO HEAD| Use this command to move the cursor to the header area 
from the text area. The cursor will move to the right 
of the last input character on the "CMND:" line. 
Ordinarily, you pick |GO TO HEAD| only when you want to 
close your file. 

|GO TO TEXT| Use this command to move the cursor to the text area 


from the header area. The cursor will move to the 
right of the last input character in the text area. 


Ordinarily, you pick |GO TO TEXT| only when you have 
picked |GO TO HEAD|, and have changed your mind about 
closing the file. (When you open a file, the 

|GO TO TEXT| command is not needed because the system 
automatically moves the cursor from the header to the 
text area.) 
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6. EDITING TEXT 
To correct errors or insert text, move the cursor to the position you 
want to edit. The cursor can only be moved over characters, blank spaces, 


or Cr’s already input. It cannot .be moved into areas of the graphics screen 
where no text has been input. 


TO INSERT TEXT 


Position the cursor one character to the right of the point where you 
want to insert text. Then, type in text as usual. The character under the 
cursor and the characters to the right will all be shifted to the right to 
accommodate your insertion. 


TO CHANCE EXISTING TEXT 


Use these keyboard boxes to change existing text: 


ee “tee ce RE ER TET SERRE 


KEYBOARD BOXES DESCRIPTION 
|DEL CHAR| To delete the character, space, or Sr under the cursor. 
| RUBOUT | To delete the character, space, or Cr to the left of 
the cursor. 
| REPLACE | To replace the character under the cursor with a new 
one. 
EXAMPLE: - Pick |REPLACE| |L| 
_ -— 
Before: HEL [KlO (sHrser? 
After: HELL |O| 


|REPLACE| cannot be used in the header. 


|REP LOCK| REPLACE LOCK: To replace a series of characters with 
new ones. | 


Pick |REPLACE| to undo the |REP LOCK| setting. 


|REP LOCK] cannot be used in the header. 


EERE TED RCE eo —aleenyrapr cee treet hESC AREA NE a TS NT ITN LEI STS 
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[cf CLOSING A TEXT FILE 


When you have finished working on a text file, you may close it in 
one of 3 ways: 


1. By picking | EXIT} | EXCT 

2. By picking .|CLS FILE EXCT| 

3. By using the | CLS FILE| command followed by the 
name of the file. 


* 


WITH NEW TEXT FILES: If you opened your f file with the |NEW FILE| canmand, 
picking | EXIT| |EXCT| will close the file with the 
name and revision label you specified when you opened — 
1s 


WITH OLD TEXT FILES: If you opened your file with the |EDIT FILE| command, 
picking |EXIT| |EXCT| will close the file with the 
name and revision label you specified when you opened 
it. The original version of the text file with this 
name and revision label will be deleted. 


BE CAREFUL!: If you made changes to a text file, 

and you want to keep both the changed version and the 
original version, you must use the |CLS FILE] command 
followed by a file name. | 


2. {CLS FILE EXCT 


Picking |CLS FILE| |EXCT| has the same effect as |EXIT| : 


3. | CLS FILE | FOLLOWED BY A FILE NAME 


If you want to save both the original version of the text file you opened 
and the version that you have changed, you must change the name and/or revision 
label of the file when closing it. 


To do this, you pick |GO TO HEAD| |CLS FILE| (the cursor will move to the 
right of the old file name), then input a name and/or revision label different 
fran the old one. 
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EXAMPLE: If you opened the text file DIODE.PIN revision 1, and 
you wish to save both the original version and the one . 
now displayed on the graphics screen, pick: 


come | comme. ee germ) Eg ee eee gee ee ee ee 


You will now have these two text files in your current 
project file: DIODE.PIN revision 1 
DIODE.PIN revision 2 


___ If you wish to change only the revision label, you may use the 
|<-| and |->|] commands instead of repeating the file name. 


EXAMPLE: If you opened a file named DIODE.PIN revision 1, and 
want to close the file as DIODE.PIN revision 2: 


- Pick |GO TO HEAD| | 
- Graphics screen display_/{CUrser) 
@ CMND: DIODE.PIN |__ 
FILE STATUS: DIODE.PIN REV: 1 
ECHO: 


CL emmanennetl TET Cocmmemsmmmet THEE Cneereme dk THEE Wannceme camel THREE Coenen memes THE Penn THEE Cornel THE ence enneell TE Wotan 


| 
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- Graphics screen display pore 


@ CMND: |D[IODE.PIN 
FILE STATUS: DIODE.PIN REV: 1 
ECHO: 


: 
2. 
2] 
th 
: 
IY 
M 
IY 
q 
IY 
IY 
IY 
IY 
Iv 
[| 
rol 
Be 


Graphics screen display /ACUrS°r) 
@ CMND: DIODE.PIN 2| | 
FILE STATUS: CLOSED REV: 
ECHO: 
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THE CHARACTER EDITING DISPLAY 
POSITIONING THE CURSOR 

KEYPAD EDITING IN THE CHARACTER EDIT MODE 
5.1 STANDARD KEYPAD EDITING 

5.2 ALTERNATE KEYPAD EDITING 
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USING THE HELP COMMAND FILE 
LOGGING-ON AND OFF AFTER COMPLETION 


LINES OF TEXT LONGER THAN 80 CHARACTERS 
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1. THE TELESIS KEYBOARD TEXT EDITOR 
GENERAL INFORMATION 


The Telesis Keyboard Editor allows you to create and edit text files 
with the DIGITAL VT101* video terminal. This in an optional input and 
output device that communicates with the Telesis system. You may use the 
VT101 keyboard to input text file entries and to display and edit files 
previously created with the Telesis function screen editor. 


The Telesis Keyboard Editor is an ideal tool that can increase your 
speed when working with long text files. A variety of commands allow you to 
instantly transfer, change or delete any line or section of your file. You 
may also instantly flip from a character editing mode to a line editing 
mode. 


This section of the manual explains how to use the Telesis Keyboard 
Editor when creating or editing text files. 


CREATING TEXT FILES WITH THE TELESIS KEYBOARD EDITOR 


If you are creating a text file with the Telesis Keyboard Editor, you 
must enter a design project on the Telesis system where the file is to 
exist. If you wish to edit an existing file, simply enter the design 
project to locate the file. 


The Telesis Keyboard Editor allows you to save your new or edited file 
in your particular design project. You may recall the file at a later time 
on the VT101 terminal, or you may view and edit the file on the Telesis 
graphics screen with the function screen editor. 


The following section will show you how to edit an existing file with 
Telesis Keyboard Editor. 


DIGITAL and VT101 are registered trademarks of Digital Equipment Corporation. 
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2. STARTING YOUR EDITING SESSION 


After entering a design project to create a text file, or to locate a 
file you wish to edit, you may use the following steps to display the new 
or existing file on the VT101 terminal. 


FROM THE TELESIS SYSTEM 


STEP 1 Pick |KEY EDIT TEXT| 
The message line on the function screen issues the prompt: 
TYPE IN "HEL KEYEDIT/TEXT” AT THE TERMINAL 
FROM THE TELESIS KEYBOARD EDITOR 
STEP 2 From the Telesis Keyboard Editor, input the identical line that 
was displayed on the function screen: 
Video display--> 


>HEL KEYEDIT/TEXT 


The video terminal displays the following message: 


HEL KEYEDIT/TEXT | 
"enter name of text file to be edited:" 


STEP 3 Input the text file name. 


EXAMPLE : 


HEL KEYEDIT/TEXT 
"enter name of text file to be edited:" LAYERSTD 
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STEP 4 The video terminal displays the following information: 


HEL KEYEDIT/TEXT 

"enter name of text file to be edited:" LAYERSTD 

"you will be editing an existing text file named LAYERSTD rev 3" 
"enter RETURN to continue:" 


When you input the file name LAYERSTD, the system locates the latest 
version of the file. In this example, rev 3 was the latest version. 


If you do not wish to edit the latest version of the file, you must 
input the file name with the revision label. 
EXAMPLE: LAYERSTD 2 
If the file name that you input does not exist in the current index, 
the system will respond with: 
TEXT FILE (NAME OF THE FILE) DOES NOT EXIST. 


DO YOU WANT TO CREATE THIS FILE (Y OR N): 


If you respond with a "Y" the system will create a new file in the 
current index. 


If you respond with a "N" the system will not create a new file and 
will respond with: i 


DO YOU WANT TO EDIT ANOTHER FILE (Y OR N): 
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STEP 5 |RETURN| 


Depress the |RETURN| key on the keyboard to display the top lines of the 
LAYERSTD file. 


HEL KEYEDIT/TEXT 

"enter name of text file to be edited:" LAYERSTD 

"you will be editing an existing text file named LAYERSTD _ rev 3" 
"enter RETURN to continue:" 


LAYERSID 3 


(LAYERSTD) 

(TELESIS STANDARD LIBRARY) 
(PHYSICAL LAYER COMPONENT SIDE) 
DBLAYER 1 COMPONENT-SIDE 
(PHYSICAL LAYER SOLDER SIDE) 
DBLAYER 2 SOLDER-SIDE 


The file is displayed on the video terminal in the "character-edit" 
mode. The following section describes character editing with the VT101 
keyboard and keypad. 
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3. THE CHARACTER EDITING DISPLAY 


Character mode editing allows you to view, change, delete and add 
text to your file. In this mode, you may use the keyboard and keypad 
functions to create and edit text. You have the capability to position 
the cursor anywhere in the file during editing. 


EXAMPLE: CHARACTER EDIT MODE 
Flashing 


Cursor —_ 
nn >) I 


LAYERSTID 3 


(LAYERSTD) 

(TELESIS STANDARD LIBRARY) 
(PHYSICAL LAYER COMPONENT SIDE) 
DBLAYER 1 COMPONENT-SIDE 
(PHYSICAL LAYER SOLDER SIDE) 
DBLAYER 2 SOLDER-SIDE 

(PHYSICAL LAYER INTERNAL SIGNAL) 
DBLAYER 3 INTERNAL-SIGNAL 
(PHYSICAL LAYER INTERNAL SIGNAL) 


In the example, the beginning lines of the file are displayed over the 
entire area of the screen. Because the file is longer than the video 
display area, you may move the cursor down to scroll the file up. The 
remaining lines of the file begin to move up to the display area, while the 
top lines scroll up and out of view. 
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4. POSITIONING THE CURSOR DURING CHARACTER EDITING 


During character editing, use the arrow keys to position the cursor to 
the line you wish to edit. The arrow keys are located at the top of the 
keyboard. 


Cursor Cursor Cursor Cursor 


Up Down Left Right 

Cursor Up - Moves the cursor up one line. If the line contains 
no characters, the cursor will be positioned at 
the start of the line. 

Cursor Down. - Moves the cursor down one line. If the line 
contains no characters, the cursor will be posi- 
tioned at the start of the line. 

Cursor Left - Moves the cursor to the left. When the cursor 


is moved beyond the left margin, it will back-up 
to the last character on the previous line. 


Cursor Right Moves the cursor to the right. If there are no 
additional characters on that line, the cursor will 


advance to the first character on the next line. 
The following keys will move the cursor to a new position on a line: 


BACKSPACE - Positions the cursor to the beginning of the current 
line regardless of its position on the line. The cursor 
Stays in the left margin and backs-up one line each time you 
depress BACKSPACE. 


DELETE - Deletes the character to the left of the cursor and 
repositions the cursor one space to the left. 


LINE FEED - Deletes the characters to the left of the cursor to the 


beginning of a word. The character positioned at the cursor 
is not deleted. 


12/83 BASICS-91 


After moving the cursor to the position on your file where you wish to 
edit, you may use the standard keyboard characters to input or update lines 
of text. 


However, you may need to open up areas of your file to insert text 
between existing lines. Use the arrow keys to position the cursor to the 
line below the position of the insertion. When you depress the RETURN key, 
a new (blank) line will open up. The top lines scroll up, with lines 
positioned at the cursor scrolling down. 


EXAMPLE: Using the RETURN key to open lines within a file. 


LAYERSTD 3 } 
(LAYERSTD) 
Flashing (TELESIS STANDARD LIBRARY) 
Cursor _ (PHYSICAL LAYER COMPONENT SIDE) 
-----——— | |DBLAYER 1 COMPONENT-SIDE 


(PHYSICAL LAYER SOLDER SIDE) 
DBLAYER 2 SOLDER-SIDE 

(PHYSICAL LAYER INTERNAL SIGNAL) 
DBLAYER 3 INTERNAL-SIGNAL 
(PHYSICAL LAYER INTERNAL SIGNAL) 


Depress the RETURN key (two times). 


RESULT: Two blank lines are opened on the file. 


LAYERSTD 3 


(LAYERSTD) 
(TELESIS STANDARD LIBRARY) 
(PHYSICAL LAYER COMPONENT SIDE) 
Flashing 
Cursor 
----——-> DBLAYER 1 COMPONENT-SIDE 
(PHYSICAL LAYER SOLDER SIDE) 
DBLAYER 2 SOLDER-SIDE 
(PHYSICAL LAYER INTERNAL SIGNAL) 
DBLAYER 3 INTERNAL-SIGNAL 
(PHYSICAL LAYER INTERNAL SIGNAL) 
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>. KEYPAD EDITING IN THE CHARACTER EDIT MODE 


The keypad is located to the right of the keyboard. You may use the 
keypad functions to increase your editing speed when working on a file. 


The keypad can assist you in the following ways: 


* 


* 


KEYPAD 


Moves the cursor to the top or bottom of the file. 
Deletes entire lines, Single words and characters. 
Undeletes lines, characters and words on the file. 
Opens up lines within the file. 

Allows you to "cut and paste" sections of the file. 


Allows you to specify the direction of cursor movement with the 
keypad functions. : 


The following section defines the keypad functions that you may use 
when editing a text file. 
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5.1 STANDARD KEYPAD EDITING 


When editing in the character mode, use the arrow keys to position the 
cursor to the lines or characters you wish to change in your text file. 
During keypad editing, you see the changes that occur in the file as you 
make them. 


RESULT 


KEY #1 Moves the cursor to the next 
word on the line. The cursor 
will be positioned at the 
first character. 


KEY #2 Moves the cursor to the end 
of a line. 

KEY #3 Moves the cursor to the next 
character. | 

KEY #4 Specifies the direction for 


cursor movement with the 
keypad functions. This is the 
ADVANCE key. 


KEY #5 Specifies a BACKUP direction 
for cursor movement with the 
keypad functions. 


KEY #6 Allows you to delete and store 
a string of characters. This 
key is used in conjunction with 
other keypad functions. 

(See ALTERNATE KEYPAD EDITING) 


KEY #7 Moves the cursor to the top or 
bottom of your file. KEY #4 
and KEY #5 define cursor 
direction. 


KEY #8 Moves the cursor up or down 
one l6-line section. KEY #4 
and KEY #5 define cursor 


direction. 
KEY #9 (See HELP, BASICS-102) 
KEY #0 Functions aS a carriage return. 
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ADDITIONAL KEYPAD EDITING 


You may use additional keypad functions to increase your editing 
versatility. For example, you may use the PFl key in conjunction with other 
keys to perform alternate functions. 


KEYPAD FUNCTION RESULT 
| 7 | Deletes the character 
positioned at the cursor. 


Deletes the word positioned 


| =| at the cursor. 


PF1 Use this key in conjunction 
with other functions. (See 
ALTERNATE KEYPAD EDITING) 


PF2 This is a HELP command file 
for the Telesis Keyboard 
Editor. (See BASICS-10 2) 


PF3 Allows you to find specific 
words or strings of words in 
the file. (See ALTERNATE 
KEYPAD EDITING) 


PF4 Deletes the current line 
of text to the right of 
the cursor. 


| Allows you to select a string 
of characters to delete, 
store, and move to other 
text file locations (See 
ALTERNATE KEYPAD EDITING) 
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ALTERNATE KEYPAD EDITING 


Alternate keypad editing allows you to use the PF1 key in conjunction 


with other keys on the keypad. 


PFl 


The following table describes each editing function when you use the 
key. 


PFl —-—> PF3 


PF 


PFI 


PFI 


PFI 


PFI 


Allows you to search for a string of characters in your file. The 
system prompts you for input of the string name. You may use 
KEYS 4 and 5 to define the direction of your search. 
Use the PF3 key to continue the search for additional strings of the 
same name. 
———> PF4 
‘Allows you to undelete the line previously deleted with the PF4 
key. You may delete a line, reposition the cursor to another 
location on the file, then undelete the line. 
—-> KEY l 
Allows you to invert the case of alphabetic characters. The character 
at the cursor position is changed from upper to lower case, or the 
reverse. 
——> KEY 2 
Allows you to delete an entire or portion of a line from the current 
cursor position to the end of the line. Contents of the file below 
the deleted line will not fill the open file. 
——> KEY 4 
Allows you to advance from the current position on the file to the 
end. 


—-> KEY 5 


Allows you to back-up from the current position on the file to the 
top. 
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PFl ---—> KEY 7 


Allows you to quit or exit from the text file. When the system 
prompts you for a "command", input EXIT or QUIT. 


EXIT - Saves the text file in the current project under the same 
revision label that was named when the file was opened. 


QUIT - Cancels the current file displayed on the video terminal 


without cancelling the original version that was named 
when the file was opened. 


Use the ENTER key to execute the EXIT or QUIT commands. 


PF] —--> KEY 0 


Allows you to open up lines on the text file. This keypad function 
operates identically to the keyboard RETURN key. 


a 


Allows you to reinsert the last character that was deleted with 
the |,| key. This function allows you to replace a character that 
was accidentally deleted. 


PFl -—> 


Allows you to reinsert the last word deleted from the file with 
the |-| . You may delete a word, move the cursor to another 
location on your file, then undelete the word. 


PEL ===> 
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5.3 SELECTING AND MOVING TEXT WITH ALTERNATE KEYPAD EDITING 


The following input sequence allows you to select a line or section of 
text that may be deleted, stored, and moved, to another location on the 
file. 


| ; Select text Move cursor 
—--> to be moved --——> KEY #6 —--> to new location -—> PFl ---> KEY #6 
with arrow | in file. 
keys. 


When you select text with the keyboard arrow keys, the terminal 
highlights your selected line or section in reverse video. When you depress 
KEY #6, the highlighted area disappears. 


You may move the cursor to another location on the file to relocate 
the line or section of text. Depress the PFl key, then KEY 6 to reinsert 
the selected text to the new location on the file. 


Use the following sequence to cancel and reset before selecting new text to 
be moved. 


PFl -—--> 


ao 


This function does not cancel an operation once it 1s executed. You 
may also use this function to reset the "Search" function (PF1--->PF3). 
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6. THE LINE EDIT MODE 


The line edit mode allows you to type-in specific editing commands on 
the VT101 keyboard. When a command is executed, the text file is changed 
according to the command you specified. 


Depress CNTRL/Z on the terminal keyboard to instantly flip from 
character editing to the line edit mode. An asterisk appears at the bottam 
of your video display. If you depress the RETURN key, line numbers appear 
at the left margin. The first number identifies the line position below 
the cursor from the previous character edit display. 


If you scroll the file to the last line with the keyboard return key, 
the [BOB] symbol ([EOB] = END OF BUFFER), Signals the end line of the text 
file buffer. | / 

EXAMPLE: LINE EDIT MODE 


Video Display 


LAYERSTD 3 
1 
* 
2 (LAYERSTD) 
* 
3 (TELESIS STANDARD LIBRARY) 


In the line edit mode, an asterisk appears between each line number. 
The asterisk also appears at the last line of your current video display. 
You may type in specific commands after the asterisk display to change, 
Gelete, or transfer lines and large sections of the text file. 


Use the line number display to identify the lines of your file that 
you wish to edit. 
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6.1 LINE EDITING COMMANDS 

Since you must type-in the line editing commands on the keyboard, you 
May abbreviate each command after the asterisk before executing it. In the 
examples below, the cammand abbreviation is the underlined portion of the 
command name. | 


* CHANGE 


Allows you to instantly flip from the line edit mode to the character 
edit mode. 


EX. *C (RETURN) 
*COPY 


Allows you to copy a range of lines from one position to another on the 
text file without deleting the original text. 


EX. *CO 10 THRU 15 to 100 (RETURN) 
Lines 10 through 15 are copied to the line just ahead of line 100. 
*DELETE 
Allows you to delete a line or range of lines from the text file. 
EX. *D 10 THRU 15 (RETURN) 
Lines 10 thru 15 are deleted from the text file. 
*EXIT 


Allows you to exit and save the contents of the file under the same 
revision label that was named when the file was opened. 


EX. *EXIT (RETURN) 


12/83 BASIC-100 


*FIND 


Allows you to find a line in the file. This command locates the 
line and displays the asterisk (*) prompt. 


EX. *FIND 25 (RETURN) 
Line 25 of the text file is located. 
*MOVE 


Allows you to move a line or section to another area of the file. The 
MOVE command deletes the original text at its original position. 


EX. “MOVE 25 THRU 40 to 80 (RETURN) 


Lines 25 through 40 are moved to the line just ahead of line 80. 


*QUIT 


Allows you to cancel the current file displayed on the video terminal 
without cancelling the original version that was named when the file was 
opened. 


EX. *QUIT (RETURN) 
* REPLACE 
Allows you to delete a line or range of lines for insertion of new text. 
When the lines are deleted, you may begin to insert text at the first line 


of your deletion. 


EX. *REPLACE 25 THRU 50 (RETURN) 
26 lines deleted 


Lines 25 through 50 are deleted from the file. The REPLACE 
command allows insertion of text while in the line edit 
mode. Use CNTRL/Z to exit fram the REPLACE command. 

EX. *REPLACE 75: This is a text file. (RETURN) 


Line 75 of the text file is deleted. The contents "This is a 
text file." is inserted at line 75. 
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*TYPE 
Allows you to display a range of lines on the file. 
EX. *TYPE (RETURN) 


Displays the line at the current cursor position. 


EX. *T BEGIN (RETURN) 


Displays line 1 of the text file. 


EX. *T END (RETURN) 


Displays the last line of the text file buffer. 
The [EOB] prompt is displayed. 


EX. *TYPE 40 (RETURN) 


Displays line 40 of your text file. 


EX. *TYPE WHOLE (RETURN) 


Displays and scrolls the entire text file on the 
video terminal. 


(RI OES GNI GORAN Teeth TASER EER ERE? CARY OEY SORE GREE ESE Ge =O EEE CORRS CE SEES COREY CE EE GG GRE TES 
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7. USING THE HELP COMMAND FILE ON THE KEYBOARD EDITOR 


You may obtain more information about character and line editing on 
the VT101 terminal. The HELP command file provides information about 
additional keypad and line edit commands not discussed in this manual. 


NOTE: The keypad and line edit commands outlined in this manual 
are commonly used in the creation and editing of Telesis 
text files. However, the additional cammands described 
in HELP may be useful if they suit your specific needs. 


There are two ways to obtain HELP on the Telesis Keyboard Editor 
when creating or editing a text file: | 


1. In the character edit mode, depress the PF2 key. The terminal 
displays the keyboard arrow keys and the keypad. You may then 
depress a key on the keypad to obtain HELP information about 
that particular function. 


2. In the line edit mode, type-in HELP. The terminal displays 
instructions for obtaining HELP on specific line edit commands. 


8. LOGGING-ON AND OFF AFTER COMPLETION 
When you EXIT or QUIT from a text file, the system will respond with: 
DO YOU WANT TO EDIT ANOTHER FILE (Y OR N): 


If you respond with a "Y" the system will request another file name to 
be edited. 7 


If you wish to stop the editing session, respond with a "N." 


If you wish to invoke the editor and the terminal is still logged on, 
type @TEXT on the keyboard. Then, type in the name of the new or existing 
text file to be edited. 


If you respond with "N" in response to “DO YOU WANT TO EDIT ANOTHER 
FILE’, you should log the terminal "off" if you do not intend to continue 
working on the VT101. A logged-on terminal WILL AFFECT PERFORMANCE of the 
Telesis system even if the terminal is not being used. After you EXIT or 
QUIT, type RUN SBYE at the terminal keyboard to log the VT101 off. You 
must pick the |KEYEDIT/TEXT| command at the Telesis system to log the VT101 
back on. 


If you are operating the VT101 while the Telesis system is being used 
by another operator, and if that operator changes projects during your 
editing session, the text file is saved in the original project when you 
EXIT. 
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9. LINES OF TEXT LONGER THAN 65 CHARACTERS 

WARNING: If you create a text file on the VT101, then recall and save 
the file on the function screen editor, the function screen 
editor will reformat lines of text to a 65-character limit. 


This may result in a text file that is improperly formatted 
when the file is used by the system. (Ex. TEXT NETLIST). 


7/84 BASIC-104 


1. THE TELESIS GRAPHICS PROCESSOR 
1.1 GRAPHICS PROCESSOR COMMANDS 
1.2 COMMAND DEFINITIONS 


2. COMMANDS LOCATED ON THE WORLD MENU PAGE 
3. COMMANDS THAT WILL REPAINT YOUR DRAWING 


4, HOW TO USE EACH COMMAND DURING THE CREATION 
AND EDITING OF YOUR DRAWING 


5, THE BLANK/UNBLANK MENU 
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1. TELESIS GRAPHICS DISPLAY PROCESSOR (OPTIONAL) 


The Telesis Graphics Display Processor allows you to perform 
a variety of new command functions on schematics, PC boards, and. 
symbol drawings displayed on the graphics screen. It 1s a significant 
product enhancement that allows you to instantaneously alter the view 
of your drawing. 


With this option, for example, you can |ROAM| within a selected 
view of your drawing while performing an interactive task (i.e. ADD 


CONNECTION). You can also instantaneously switch from a |WORLD| view 
of the entire drawing to a working |WINDOW]|.and back again. 


This section of the manual explains how to use each Graphics 
Processor command. With these command options, you can increase 
your speed and viewing versatility when creating, adding and editing 
connections and symbols, 


1.1 |=GRAPHICS PROCESSOR COMMANDS 


When you begin a design project, |ROAM|, |ZOOM|, and |WORLD| commands 
are displayed at the top of the cammand menu page. |ROAM| and |Z00M| are 
"instant" commands because they perform instantly when picked on the menu 
screen. The |WORLD| command displays the current view of the drawing on the 
graphics screen. It also displays the |WORLD| menu containing five command 
options: 


[NEW WORLD | |MOVE WINDOW | 
[NEW WINDOW | 

| DRAWING | 

|REPAINT WORLD| 


You may use these cammands to alter the view of your drawing while 
creating and editing your work displayed on the graphics screen. 


NOTE: Systems that are updated with Telesis Graphics Processor 
are called Telesis 2.1 systems. This is hardware desig- 
nation that differentiates systems with the Telesis Graphics 
Processor fram Telesis 1.0 and 2.0 systems. The commands 
described in this section are found on Telesis 2.1 systems 
only. 


If you do not have the Graphics Processor option on your 


Telesis system, refer to BASIC-63 of the manual for the current 
display commands already on your system. 
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1 2 COMMAND DEFINITIONS 
"ho following table outlines each new cammand in the Graphics Processor 


opticn, These commands are located at the top of the command menu cage when 
you -egin a new or existing design project. 


ee Conn pe a wae 
s 


COMMAND | " DEFINITION 


tam Fie s.). 


IROAM | The |ROAM| command allows you to shift the WINDOW portion 
of your display within a roam space. |ROAM| allows you | 
| 


7 


to move and locate an area of the drawing not currently 
in your WINDOW display. You may use the |ROAM| command 
function instantaneously during interactive tasks such as 
|ADD CCNNECTION| and |ADD SYMPOL|. 


ROAM space - This is the area where you have the |ROAM| 
capability. It is represented by a "dotted" 
rectangle in the |WORLD| view. 

WINDOW - This is the “zoomed-in" area of the drawing | 

where you can perform interactive tasks. 
The WINDOW is always represented by the solid 
box that is displayed within the ROAM space 
in the |WORLD| view. 


——_1—— ROAM space | 
. WINDOW | 
! ; 


Bien a 


| ZOOM | The |ZOOM| command instantly zooms-in and zooms-back 
the WINDOW display at ratios of 2:1, 4:1 and 1:1 with 
each respective pick of the |Z00M| command. These ratios 


are set by the system. 


However, you have the option of defining a zoom ratio 
with the |Z00M RATIO| command. 


"zoomed-in" area of the drawing. |WORLD| displays the 
portion of the drawing where you can alter the WINDOW 
and ROAM space before performing interactive tasks. 


ES ET 


The |WORLD| command displays the entire drawing or a 


(Refer to COMMANDS section of this manual for additional information on 
these commands.) 
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2. _ COMMANDS LOCATED ON THE |WORLD| MENU PAGE 
When you pick |WORLD|, the following command options appear on the 
function screen: 
|NEW_WINDOW | 
| DRAWING | 
|REPAINT WORLD| 


The table below defines each command used to alter the view of 
your drawing. 


COMMAND DEFINITION 


|NEW WORLD | The |NEW WORLD| command allows you to select a 
portion of the drawing (or the entire drawing) 
that you wish to see when you pick the |WORLD| 
command. It automatically assigns a new ROAM 
space and WINDOW to the drawing. This is your 
new viewing, placement and editing portion of the 
drawing. 


|NEW WINDOW | The |NEW WINDOW| command allows you to select a 

. "zoomed-in" working area within the |WORLD| view. 
|NEW WINDOW| automatically defines a new ROAM 
space ("dotted" rectangle). The |WORLD| command 
instantly displays the new relationship between 
the |NEW WINDOW| and the ROAM space. 


|MOVE WINDOW MOVE WINDOW| This command allows you to move the WINDOW portion 
of the drawing within the ROAM space while in the 
|WORLD| view. 
| DRAWING | This command allows you to fit the entire drawing 
into the |WORLD| view. It assigns a new ROAM 
space and WINDOW to the drawing. 
|REPAINT WORLD| | This command repaints the |WORLD| view of the 
drawing. It is used to "refresh" the |WORLD| view 
aa after you have performed interactive active tasks 
(1.e. ADD, DELETE, MOVE, etc.). 


(Refer to the COMMANDS section of this manual for additional information 
on these commands.) 
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55 COMMANDS THAT WILL REPAINT YOUR DRAWING 


The following commands repaint the drawing on the graphics screen. 
Graphics screen repainting allows you to "refresh" the view of your drawing 
during placement and editing. 


[NEW WORLD | Repaints the area of the drawing that you 
specified as the |NEW WORLD| view. 


|NEW WINDOW | Repaints the area on the graphics screen that you 
defined as the |NEW WINDOW]. 


| DRAWING | Repaints and fits the entire drawing within the 
ROAM space and the |WORLD| view. 


|REPAINT WORLD| | Repaints the area of the drawing that was 
specified as the |WORLD|. 


NOTE: You may use the | BONE | command to flip the current dissiay: to 
the |WINDOW| portion of the drawing. All layer colors assigned 
to the drawing are displayed. 


4. HOW TO USE EACH COMMAND DURING THE CREATION AND EDITING OF YOUR DRAWING 


If you are creating or editing a Gr awl ng». you may use each Graphics 
Processor command to increase your speed in selecting the areas of your 
drawing where you wish to work. 


The following section describes how to use each command while editing 


an active drawing displayed on the graphics screen. Each example shows 
precisely what happens when you perform each command. 
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BEGINNING YOUR EDITING SESSION ON AN ACTIVE DRAWING 


This section describes each command as you begin editing your drawing. 
Starting with the view of the entire drawing displayed on the graphics 
screen, you may select the portion of the drawing where you wish to begin 
your work. : 


USING THE |WORLD| COMMAND 


The |WORLD| command displays the current portion of the drawing where 
you are viewing and performing editing tasks. The |WORED| display may be 
the entire drawing or only a portion. Your |WORLD| view is the maximum area 
of the drawing that is allowed for the WINDOW and ROAM space. 


The solid box displayed on the graphics screen represents the WINDOW. 
The "dotted" rectangle represents the area where you have the capability to 
perform the |ROAM| function. The |WORLD| command always displays the WINDOW 
and the ROAM space. 


The following diagram represents the |WORLD| view of an entire drawin 
displayed on the graphics screen. However, you may define a different |WORLD| 
view by using the |NEW WORLD|command. — 

EXAMPLE: Displaying the |WORLD!| view of an entire drawing 


PICK: |WORLD| 


RESULT : 


| WORLD | 


p= a- 
WINDOW Pate 
y IG 
(sr tt 
ROAM space ne 


Graphics Screen 
Outline 


one Oe 
: aE 


ba + ma 8 oe. my me 8 


iiiitit int hi! 
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jwewrwwoeew =— 
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When you pick the |WORLD|command to view the current |WORLD|display, 


the system displays the TWORLD| menu page on the function screen. 


EXAMPLE: |WORLD| menu page 


eed (i aid nial 
| | | NEW WORLD | | NEW WINDOW 


a bees 
| a ets ea nL ENN anette er anes pgtetnntr—tigpmeninarennetrententhtenedetrenes 
| | | DRAWING | | MOVE WINDOW | | | 


a || reamrvom> | | | | 


aT : a 


The |WORLD| menu contains five optional commands. 
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USING THE |NEW WORLD| COMMAND 


The |NEW WORLD| command allows you to select a new world view 
of your drawing. It is a way of "Scaling-up" a selected portion of 
the |WORLD| before performing interactive tasks within that selected 
‘oortion. 


When you command |NEW WORLD| , the |WORLD| menu flips to the tablet 
menu on the function screen. You may now change the size of your WORLD view 
with two tablet picks of your choice. As you move the light pen across the 
tablet menu after your first pick, a "dynamic" rectangle appears. This 
rectangle pivots at the first pick point on the drawing and moves dynanically 
until you pick the second point on the drawing. 


The area of the drawing selected as the |NEW WORLD| becomes the maximum 
allowable ROAM space. The "dotted" rectangle outlines the |NEW WORLD| view 
when your display repaints on the graphics screen. 


EXAMPLE: PICK: |NEW WORLD| -—---> tablet -—-> Pl P2 
menu 


\ 


¢ 
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8 
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\: 
‘ 
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Be 


RESULT: |NEW WORLD| display with ROAM space and WINDOW 
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USING THE |NEW WINDOW| COMMAND 


You may use the |NEW WINDOW| command to change the size of the 
WINDOW and the ROAM space within the current WORLD view. 


When you command [NEW WINDOW|, the function screen displays the 
tablet menu. You may enlarge or reduce the size of the WINDOW with two 
tablet picks. Two "dynanic" rectangles appear after the first pick. The 
"dotted" rectangle is the ROAM space; the square box within the ROAM space 
is the WINDOW. This feature allows viewing of the ROAM space and WINDOW 
displays while selecting the view of your drawing. 


The rectangles pivot at the first pick point on the drawing; they move 
dynamically until you pick the second point that defines the |NEW WINDOW 


After defining the |NEW WINDOW|, the system assigns a ROAM space 
that is proportionate to the WINDOW. The |NEW WINDOW! and the ROAM space 
are always displayed inside the ]WORLD| view of the drawing when you command 


| WORLD 


EXAMPLE: Pick the |WORLD| command to display the current |WORLD 


PICK: |NEW WINDOW] ---> Tablet -—->(P1)(P2) 


Menu 


—_—- 
Oo NO Th 
we 
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RESULT: The |NEW WINDOW 
graphics screen. 


portion of the drawing is displayed on the 


After selecting the |NEW WINDOW|, the WINDOW portion of the drawing is 
displayed over the entire area of the graphics screen. You may use the 


WORLD| command to display the extent of your new ROAM space within the 
WORLD| view. | 


EXAMPLE: Pick {WORLD| 


RESULT: |NEW WINDOW| and ROAM space displayed within the |WORLD| view 


we ene ee 7 


L. 


t---}-- 


Pick |DONE| to return to the WINDOW display. You now have a 
selected portion of your drawing where you can perform interactive 
tasks. (|ADD CONNECTION|, |ADD SYMBOL|, etc.) 
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USING THE | MOVE WINDOW | COMMAND 


|MOVE WINDOW| allows you to move the WINDOW portion of your display 
This function is performed with your display in 


within the ROAM space. 
the |WORLD| view. 


In the |WORLD| view, the current WINDOW and the ROAM space are 
displayed. You may control the direction and movement of the WINDOW with 
your light pen and tablet menu interaction. 
your desired location, pick the tablet menu to "freeze" the WINDOW at 


that location within the ROAM space. 


EXAMPLE : 


RESULT: 
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|MOVE WINDOW | 


—-->Tablet -———> P 
Menu 


Original 
WINDOW 
Position 


MOVED 
WINDOW - 
New Position 


on on 


Drawing Drawing 


When the WINDOW 1s moved to | 


USING THE | ROAM | COMMAND FUNCTION 


After selecting the portion of the active drawing where you wish 
to work , you may use the |ROAM| command function to move the WINDOW to 
a new area within the ROAM space. This feature operates when the 
WINDOW is displayed on the graphics screen. 


When you pick |ROAM| , or an interactive command such as 
|ADD CONNECTION|, the tablet menu appears on the function screen. If 
you wish to add a connection to a symbol not currently in your WINDOW 
display, but is within your ROAM space, you may use the ROAM command 
function to move the WINDOW to that area as you make the connection. 


The direction of WINDOW movement during "instant" |ROAM| is 
controlled by positioning the light pen to one of four edges of 
the tablet menu. When you move the light pen away from the function 
screen, |ROAM| ‘stops. 


PREREQUISITES: 1. You must have an active drawing displayed on the 
graphics screen. 


2. You must display the WINDOW before you can 
perform |ROAM| function. If the display is in 
the |WORLD] view, use the |DONE| command to 
display the WINDOW. 


EXAMPLE: Activating the |ROAM| function 
To |ROAM| and locate an area of the drawing within the ROAM space: 
|ROAM|--—-> Tablet —---> Pick selected edge of function screen 
menu for ROAM movement 
To |ROAM| and perform interactive tasks within the ROAM space: 


e.g. |ADD CONNECTION|-—-> Tablet----> Pick selected edge of function 
menu screen for ROAM movement 
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INTERACTING WITH THE TABLET MENU TO PERFORM {| ROAM| 


The following diagram displays the edges on the tablet menu 
that activate the |ROAM| function. When you move the light pen to any 
point along the tablet menu edge, the display begins to move. 


TABLET MENU 


RL - causes the WINDOW to shift up; the displayed drawing 
moves down. 


_R2 - causes the WINDOW to shift to the left; the displayed 
drawing moves right. 


R3 ~- causes the WINDOW to shift down; the displayed drawing 
moves up. 


R4 - causes the WINDOW to shift to the right; the displayed 
drawing moves left. 
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EXAMPLE: Move the light pen to the R1 edge. 


Current WINDOW RESULT 


Q i pa 


(3p 
a ®) 
7g Erte 2) 


After moving the WINDOW to the selected area of the drawing, 
you may pick the |WORLD| cammand to display the position of the 
WINDOW within the ROAM space.' Use the |DONE| command to return 
to the current WINDOW display. 


NOTE: If you move the WINDOW to the edge of the ROAM space 
("dotted" rectangle), the system will "beep". This signals 
that the WINDOW is at the edge of the ROAM space and can no 
longer move in that direction. 


You may use the following commands to redefine a new ROAM 
space if you cannot |ROAM| into a desired area of your drawing: 


| DRAWING | 
|NEW WORLD | 
|NEW WINDOW | 


|ZOOM RATIO | 
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‘iGiNG THe ZOOM COMMANDS 


Each |ZOOM| command allows you to zoom-in the current WINDOW 
dispiav. The "instant" |Z00M| command function is located at the 
top of the command menu page and the tablet menu. You may 
2yxyM—in and zoomback the WINDOW at ratios of 2:1, 4:1 and 1:1 
with each respective pick of the .|Z00M| command. 


Ratios are set by the system. However, you have the 
option of defining a ratio with the |Z00M RATIO| command on the 
command menu page. | - 


 &2th the Graphics Display Processor, there are two ways to 
zocmin and zoomback the WINDOW display: 


"Instant" |ZOOM| - Instantly zooms at ratios of 2:1, 4:1 
and 1:1 with each respective pick of 
the |ZOOM| command. It is a time-saving 
way to zoom-in the WINDOW display. 


| ZOOM RATIO| - When you pick |Z00M RATIO| you must 
define a ratio on the keyboard menu. 
|ZOOM RATIO| zooms and repaints the 
WINDOW display. Repainting provides 
improved screen resolution of the zoomed-in 
display when compared with the "instant" 
| ZOOM 7 


NOTE: = You must define a ratio on the keyboard 
menu to zoomback to the original WINDOW. 
[ZOOM RATIO| also changes the ROAM space 
whenever you zoom-in or out of the WINDOW 
display. 


After performing |Z00M| or |Z0OM RATIO|, you may pick the 
|WORLD| command to view the size of the WINDOW in relation to the 
ROAM space. "Instant" |ZOOM| changes the size of the WINDOW 
only, and not the ROAM space. |ZOOM RATIO|, however, changes 
both. | 
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EXAMPLE: Using the "instant" |ZOOM| command 
ZOOM ----> PICK 1 = WINDOW zoomed-in at 2:1] ratio 
PICK 2 = WINDOW zoomed-in at 4:1 ratio 


PICK 3 = WINDOW zoomed-back to 1:1 (original display) 


a rot 


Current WINDOW display -—--——> ! ae 


oe 


Pick |ZOOM| (2:1 ratio) ----- > 


Pick |ZOOM| (4:1 ratio) —-—> 


pas ae ‘ 
Pick |ZOOM| (1:1 ratio) ---—- > Ag 1a 
= a a ; 
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USING THE |DRAWING| COMMAND 


|DRAWING| repaints and fits the entire drawing within the |WORLD| 
view and the ROAM space. After performing interactive tasks you may 
use the | DRAWING | command to establish an entire view of the drawing 
before selecting a |NEW WORLD| and |NEW WINDOW|. 


| DRAWING _is simply a method of zooming-back and cancelling 
the previous |WORLD| view, ROAM space and WINDOW display. 


NOTE: Repainting time depends on the amount of graphics 
used in the drawing. 


EXAMPLE: Current |WORLD| 


Pick | DRAWING | 


— arse 4 


Cage 


www ew eee eo an~>; «we a we a 
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USING THE |RFPAINT WORLD | COMMAND 


You may use the |REPAINT WORLD| command to repaint the |WORLD| 
display after performing interactive tasks. It is simply a method of 
"refreshing" the |WORLD| view without repainting the entire drawing 
(if the |WORLD| was only a portion of the drawing). | 


Graphics screen repainting time varies with the amount of graphics 
displayed in the |WORLD| portion of the drawing. 


5. USING THE |BLANK/UNBLANK| MENU (TELESIS 2.1 SYSTEM ONLY) 


The |PLANK/UNBLANK| menu allows the operator to select and instantly 
blank and unblank colors assigned to displayed layers on the active 
Grawing. This feature may be used to temporarily blank any number of 
colors and their assigned layers to allow clear visibility on a congested 
drawing during editing. 


The |BLANK/UNBLANK| menu is located within the SCHEMATIC, BOARD, and 
SYMBOL menus. 


When the operator picks the |BLANK/UNBLANK| command, the following 
menu is displayed on the function screen: 


| DONE | WORLD {| ROAM | oT 0M 


BLANK ALL | | BLANK RED | | UNBLANK RED | UNBLANK ALL | 


| | | BLANK BLUE : | UNBLANK BLUE | | | 
| | : RLANK GREEN | aad GREEN | | | 
| UNBLANK | | 
| BLANK YELLOW YELLOW | 
UNBLANK 
: BLANK VIOLET VIOLET 
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For example, when the operator picks |BLANK RED|, all data base layers 
currently assigned the color RED will be blanked. When |UNBLANK RED| is picked, 
all layers currently assigned the color RED will instantly reappear on the 
graphics screen. 


NOTE: If the operator picks the |BLANK RED| command, then proceeds to edit 
the drawing, elements displayed on the drawing will not highlight 
during interactive commands, such as {MOVE SYMBOL|. It is recommended 
that the operator use the |BLANK LAYER| command on specific layers 
so that the highlighting feature of the Telesis system continues to 
be visible. 


REASSIGNING COLORS TO BLANKED LAYERS 


If the operator assigns a new color to a specific layer, and if this 
layer was previously blanked (by color) with a command from the |BLANK/UNBLANK | 
menu, | ZOOM RATIO| must be used to re-display the blanked layer at the new color. 
This will only occur if the newly assigned color is currently visible (not 
blanked) on the graphics screen. 


For example, LAYFR 1 is assigned the color GREEN, then blanked with the 
|BLANK GREFN| command. If the operator uses the |ASSIGN PED| command on LAYER 


1, |ZOOM RATIO; must be used to display the elements on LAYER 1 now assigned the 
color RED. |UNBLANK GREEN| will then re-display all remaining GREEN layers 


blanked with [BLANK GREEN]. 


USING THE | BLANK ALL | and | UNBLANK ALL | COMMANDS 


The |BLANK ALL| command blanks all colors displayed on the active arawing. 
The operator may use this cammand to blank all colors and their assignea layers, 
then UNBLANK only the desired colors. This is a fast method of displaying one 
or two colors on the drawing and their assigned layers. 


The operator may use the |UNBLANK ALL| command to redisplay all colors 
previously blanked. | 


NOTE: |BLANK ALL| will blank the displayed grid on the graphics screen. 
If the operator chooses to unblank colors on the drawing one at a 
time with each UNBLANK cammand, the grid specification will not 
reappear on the graphics screen. |UNBLANK ALL| must be used to 
re-display the grid specification. 
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FILE MANAGEMENT 


TELESIS FILE STRUCTURE 

DEFINITIONS OF TYPES OF FILES 

FILE INDEXES 

FILE MANAGEMENT CAPABILITIES 

HOW TO GET TO THE FILE MANAGEMENT MENUS 
COPYING FILES 

DELETING FILES 

CHANGING FILE NAMES 

CHANGING FILE REVISION LABELS 
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TEEN 


Lis TELESIS FILE STRUCTURE 


1 EE: A ES eee - . . meme mmm me mt ee cme + 


SYSTEM FILE 
PROJECT FILE PROJECT FILE . 
| +—|—_, ae | +— 
DUAWING SYMBOL TEXT NET-OATA-BASE DRAWING SYMBOL TEXT  NET-DATA-BASE 


FILES FILES FILES FILES | FILES FILES FILES FILES 


S ouemanconaamenl 


er = me = oe mee —_ : - ~- © ee we: 


The Telesis system organizes your data into the hierarchy of files 
illustrated in the diagram above. 


Figure FILE MANAGEMENT-I shows how some typical data would fit into 
this structure. 
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€-HOMW/TIIA = 78/ZT 


project ABC rev 1 


drawing SHEET! rev A 
drawing SHEET! rev B 
drawing SHEET2 rev A 
drawing PCB rev 1 | 
text file EXTRACTION-LOG rev 1 
file NET-DATA-BASE rev 1 


NCR ema re 


SYSTEM FILE 


y-— 
project XYZ rev 1 


drawing SCHEM rev 1 
drawing PCB rev 1 
text file BOM-REPORT rev 1 
file NET-DATA-BASE rev 1 . 
text file DESIGN-RULES1 rev 1 
text file VIOLATIONS! rev 1 
file NET-DATA-BASE rev 2 


ROP = Cat EOD LION De Oye OFS Sessa 


ee nn ee eee - 


project SYSTEM-LIBRARY rev 1 


symbol DIODE350 rev 1 
symbol DIP14 rev 1 
symbol DIP14 rev 2 
text file DIODE350°PIN rev 1 
text file DIPI4.PIN rev 1 
text file DIPI4.PIN rev 2 
drawing STANDARD-FORMAT rev A 
drawing STANDARD-FORMAT rev B 


Figure FILE MANAGEMENT~1: EXAMPLE OF TELESIS FILE STRUCTURE 


26 DEFINITIONS OF TYPES OF FILES 


A ae ON eR SN Hera ee 


SYSTEM FILE This is the master file. It contains all 
project files. 


PROJECT FILE A project file typically contains the 
drawing files, text files, and net data 
base files relating to the design of one 
printed circuit board. 


SYSTEM-LIBRARY 1S the name of a project 
file that is used as a library. It 
typically contains symbol files, pin 
record files and other files that are 
likely to be used by more than one project. 


DRAWING FILE Each drawing file contains a single 
drawing, typically a board drawing or 
a schematic sheet. 


SYMBOL FILE Each symbol file contains the graphics 
for a Single symbol, typically a logic 
symbol or a component symbol. 


TEXT FILE A text file contains data in text format, 
for example, a pin record file for a 
component symbol, a net comparison report, 
a list of design rules, a list of design 
rules violations. 


NET—DATA~-BASE This file contains the net data base for 
FILE a Single board design. 
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3. FILE 


An index 
projects 
Items in 
with the 


INDEXES 


is a list of items. Index commands allow you to display the 

or files within the system or a specified project, respectively. 
an index are listed in reverse chronological order, beginning 
item most recently created or worked on and ending with the 


item first created or worked on. 


Index commands are listed below. 


SYSTEM INDEX This command lists all of the projects 


in the system. 


PROJECT INDEX This command lists all of the files that 


are within the specified project. 


CURRENT INDEX This command lists all of the projects or 


files within the system or active project, 
respectively. 
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4. FILE MANAGEMENT CAPABILITIES 


RE AA AE A A AR OA a A SPY ES AE: ES ON me— O—eS E — 


@ COPYING FILES 

@ DELETING FILES 

@ CHANGING FILE NAMES 

@ CHANGING FILE REVISION LABELS 


As you work on the Telesis system, you will find that these file 
management capabilities can simplify your work in many ways, for instance: 


EXAMPLE 1 COPYING PROJECT FILES -- You might want to change a nearly 
completed board design without losing your original design 
(because of an engineering change order, or just to try out 
a different way of designing the board). To do this you can 
use the [COPY PROJECT| command to make a copy of the original 
project file. You can then make changes to the copy without 
altering the original. 


EXAMPLE 2 COPYING DRAWING FILES -- In creating your symbol library, 
you will be drawing many symbols that are quite Similar to one 
another. You can avoid much of the repetitive work involved by 
using the [COPY DRAWING] command. After completing the drawing 
for a DIP16, for example, you could make a copy of it and then 
use the copy as the basis for a DIP20 drawing. 


EXAMPLE 3 COPYING TEXT FILES -- As with symbol drawings, the pin record 
files you create are often quite similar pee ens 


You can save yourself time by using the |COPY TEXT FILE| command 
to use a copy of one pin record file as the basis for another. 


EXAMPLE 4 DELETING FILES -- Usually you will use the DELETE commands 
to clean up your files. As you work on one drawing, it’s a 
good habit to save the old revision of it, but eventually you 
may accumulate several old revisions that you are sure you no 
longer need. You can use the [DELETE DRAWING] command to 
eliminate these. 


EXAMPLE 5 CHANGING FILE NAMES AND REVISION LABELS -~- You can use these 


commands to correct errors, or to bring your file names and 
revision labels into conformance with a standard of your own. 
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5. HOW TO GET TO THE FILE MANAGEMENT MENUS 


File management commands can be accessed from the system, project, or 
Grawing level. The following list illustrates the procedures to access © 
the File Management commands from each level. 


1. SYSTEM LEVEL ~ Function screen displays: 
BOOT-UP MENU 
~- Select the FILE MGMT & ARCHIV command 
- Function screen displays: 
TOP FILE MANAGEMENT OR ARCHIVE MENU 
-~ Select FILE MANAGEMENT 
- Function screen displays: 
COPY & DELETE MENU 


2. PROJECT LEVEL - Function screen displays: 
TOP PROJECT LEVEL MENU 
~ Select FILE MANAGEMENT 
- Function screen displays: 
COPY & DELETE MENU 


3. DRAWING LEVEL - Function screen displays: 
TOP DRAWING LEVEL MENU 
- Select FILE MGMT/ARCHIV 
- Function screen displays: 
TOP FILE MANAGEMENT OR ARCHIVE MENU 
~ Select FILE MANAGEMENT 
- Function screen displays: 
COPY MENU 


All of the File Management commands are not available at every level. 
Only the file management commands that are available at a particular 
level are included in the File Management menu displayed in the level. 
(A project cannot be deleted from within a drawing; therefore, the 
DELETE PROJECT command is not available in the File Management menu 
displayed at the drawing level.) 
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6. COPYING FILES 


These are the commands used for copying files: 


COPY PROJECT 
COPY CUR PROJECT 


ee ee ee cone eee 


COPY TEXT FILE| 
CPY NET-DB 


Each command is described in detail in the Command Description Section 
of this manual. 


Here are some general principles to keep in mind when you use these 
commands : : | 


ORIGINAL IS UNALTERED 


When you make a copy of a file, the original file remains 
unaltered. 


NAME CHANGES 


DRAWING FILES, SYMBOL FILES, TEXT FILES -- When you copy — 

any of these items from one project to another, you may 

specify a new item name and/or revision label, or you may 

keep the original name and revision label. However, when 

your copy iS in the same project file as the original, you must 
specify a new name and/or revision in order to distinguish the 
copy from the original. 


NET-DATA-BASE FILES -- The net data base file 1S always named 
NET-DATA-BASE. When you copy a net data base from one project 
to another, you may give it a new revision label or you may 
keep the original revision label. However, when your copy 

is in the same project file as the original, you must specify 
a new revision label in order to distinguish the copy from 

the original. 


PROJECT FILES -- When you copy a project file, the copy must 
have a different name and/or revision Jabel in order to dis- 
tinguish it from the original (except for archival copies 
which will be discussed in later sections of the manual.) 
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REVISION LABELS OF ORIGINALS 


Whenever you copy a file, you may specify the revision label 
as well as the name of the original to be copied. If you 

do not, the system will copy the most recently used revision 
of the file you have named. Note that the "most recently 
used" revision is not-always the same as the "most recently 
created" revision. For example, you might have created 
revisions 1, 2, 3 and 4 of drawing SCHEM in numerical order, 
but revision 3 may be the one that you looked at most recently. 
In this case, revision 3 is the “most recently used" revision. 


To find out which revision of a file was the most recently 
used, look at the index where the file is listed. The revision 
listed closest to the bottom is the most recently used one. 


REVISION LABELS OF COPIES 


SHORT CUTS 


When you specify the name of the copy, you may specify a 
revision label too. If you do not, the system will assign 
a revision label identical with the original file’s. 


Looking at the command descriptions, you will see that there 
are many instances in which the keyboard input called for 
by the command can be omitted. 


OMIT CURRENT PROJECT NAME -— Whenever the command description 
calls for the keyboard input of a project name, you can omit it 
if the project you wish to specify is the currently active 
project. 


OMIT NAMES OF TEXT FILES, DRAWING FILES, SYMBOL FILES -—- 
Whenever the command description calls for keyboard input 
specifying the copy name for these files, you can omit it if 
you want the copy name to be the same as the original name. 


OMIT NAME OF NET-DATA-BASE FILE -—- You can always omit keyboard 
input of the name of the net data base file since the name 

is always NET-DATA-BASE. If you wish to specify a revision, 
you may input the revision label alone in place of the name. 
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7. DELETING FILES 


These are the commands used for deleting files: 


DELETE PROJECT 
DELETE DRAWING 
DELETE SYMBOL] _ 
DELETE TEXT FILE| 
DEL NET-DB| 


Each command is described in detail in the Command Description Section 
of this manual. 


Here are some aeneral principles to keep in mind when you use these 


commands. 


BE CAREFUL! 


Deleting a file is permanent. Don’t delete a file unless 
you are sure you no longer need it. 


REVISION LABELS 


SHORT CUTS 


As with the COPY commands, you may specify a revision label 
as well as the name of the file to be deleted. If you do 

not the most recently used revision will be deleted. To find 
out which is the most recently used revision of a file, check 
the index in which the file is listed. The revision listed 
closest to the bottom is the most recently used one. 


OMIT CURRENT PROJECT NAME -- Whenever the command description 
calls for the keyboard input of a project name, you can omit it 
if the project you wish to specify is the currently active 

one. 
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8. CHANGING FILE NAMES 


You get to the CHANGE NAME & REV MENU from the the COPY & DELETE 
MENU : | 


- Pick [CHANGE NAME/REV| 
~ Function screen display: 
@ CHANGE NAME & REV MENU 


These are the commands used for changing file names: 


CHG PROJECT NM| 
CHG CUR PROJ NM| 
CHG DRAWING NM 
CHG SYMBOL NM] 
CHG TEXT FILE. NM| 


Fach command is described in detail in the Command Description Section of 
cnhis manual. 


Here are some general principles to keep in mind when you use these 
commands : 


ALL REVISIONS ARE CHANGED 


When you change the name of a file, you change the name 
of all revisions of that file. You may not specify a particular 
revision of the file. 


ALPHANUMERIC CHARACTERS 


When you change a file name, you follow the same rule as 
when you name a new file. You may use up to 18 alphanumeric 
characters, and you may not use blank spaces in the name. 


NET-DATA~BASE FILE NAME CANNOT BE CHANGED 


There 1S no command for changing the name of the net data 
base file. It is always named NET-DATA-BASE. If you want 
to distinguish one net data base file from another, you can 
change its revision label. 


SHORT CUTS 


OMIT CURRENT PROJECT NAME -—- Whenever the command description 
calls for the keyboard input of a project name, you can omit it 
if the project you wish to specify is the currently active 

one. 
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9. CHANGING FILE REVISION LABELS 


These 


are the commands used for changing file revision labels: 


CHG PROJECT RV| 
CHG CUR PROJ RV| 
CHG DRAWING RV] 
CHG SYMBOL RV] _ 
CHG TEXT FILE RV| 
CHG NET-DB RV 


Each command is described in detail in the Command Description Section 
of this manual. 


You find these commands on the same menu page as the name changing 


commands. 


Here are some general principles to keep in mind when you use these 


commands : 


OLD REVISION LABEL 


When you input the file name, you may specify the revision 

label that you want to change. If you do not, the label of the 
most recently used revision wil be changed. To find out which 
is the most recently used revision of a file, check the index in 
which the file is listed. The revision listed closest to the 
bottom is the most recently used one. 


ALPHANUMERIC CHARACTERS 


SHORT CUTS 


When you change a revision label, you follow the same rules 

as when you give a revision label to a new file. You may 

use up to 4 alphanumeric characters, and you may not use spaces 
in the label. 


OMIT CURRENT PROJECT NAME -- Whenever the command description 
calls for the keyboard input of a project name, you can omit it 
if the project you wish to specify is the current active one. 


OMIT NAME OF NET-DATA-BASE FILE -- You can always omit input of 
the name of the net data base file since the name is always 
NET—DATA-BASE. If you wish to specify the revision label you 
want to change, you may input the revision label alone in place 
of the name. 
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FLOPPY DISK ARCHIVES 


GENERAL INFORMATION 
INSERTING AND REMOVING A FLOPPY DISK 

ARCHIVE-FLOPPY CAPABILITIES AND COMMANDS 

USING FILE MANAGEMENT COMMANDS FOR FLOPPY DISK ARCHIVES 
INDEXES TO FILES ON FLOPPY DISKS 

HOW TO GET TO THE ARCHIVE-FLOPPY MENUS 

RECOMMENDED USE OF FLOPPY DISKS 

PROCEDURE IF YOUR FILE DOES NOT FIT ON ONE DISK 


co ON @®M UW HE WW PO — 


12/82 FILE/ARCH-13 


No 


Ls GFNERAL INFORMATION 


On the Telesis system, as on all CAD systems, there are space limita- 
tions. The archival capability allows you to store projects and data that 
you are not uSing so that there will be adequate space on the system for 
your current work. 


You may use floppy disks for archives or, if you have purchased 
the magnetic tape option, you may use tape. This section discusses the 
use of floppy disks. 
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rae INSERTING AND REMOVING A FLOPPY DISK 


NOTE! Do not insert or remove the disks when you are on the ARCHIVE- 
FLOPPY menu pages. 


INSERTING A FLOPPY DISK 


STEP. 1 Hold the disk by its cover. Be careful not to touch 
exposed surfaces. Be careful not to bend the disk. 


NOTE: If the floppy disk is WRITE protected, ensure 
that a WRITE ENABIE tab 1s attached before 
archiving. 

STEP 2 Insert the disk. in the disk drive slot with the 
notched end first and the label facing up. Push 
gently until it clicks into place. 


STEP 3 Push the door down until it clicks shut. 


REMOVING A FLOPPY DISK 


STEP 1 | Push up on the small bar beneath the door until the 


door clicks open. 


STEP 2 The disk will be partially ejected. Remove it 
| gently. 


RE CARFFUL!: Remove each disk as soon as you are finished using it. 
Leaving them in wears them out more quickly. 
In particular, do not leave a disk in a partially 
ejected position. 
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3. |ARCHIVE-FLOPPY CAPABILITIES AND COMMANDS 


COPYING FILES TO AND FROM DISKS 
DELETING FILES FROM DISKS 

CHANGING FILE NAMES ON DISKS | 
CHANGING FILE REVISION LABELS ON DISKS 


To exercise these capabilities you use the same camnmands that you use 
for file management. In fact, you will probably use the COPY commands more 
often for copying files to and fram disks than for file management. 


Read the File Management Section (page FILE MANAGEMENT-1) for a 
general discussion of these commands, and refer to the Command Description 
Section for a precise explanation of each command. 
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4. USING FILE MANAGEMENT COMMANDS FOR FLOPPY DISK ARCHIVES 


When uSing a copy cammand for archives rather than for file management, 
you input the characters |F| |:| before the name of any project file on 
the floppy disk. (You must input these characters even when you omit. the 
project name.) 


EXAMPLE 1 To copy a text file fran the system to a disk-- 


COPY TEXT FILE| AlL|z|Hial|BIOIMI=IRIEIBIOIRIZ | ENTER| 


F] :/A[L/P]HIAl, ENTER 


EXAMPLE 2 To copy a text file fram the disk to the system-- 


come ( com * comm * qoeeme ! coe ° coe * eee * cemee © cee ! coe * ce foe 9 ae ! eee * eee * eee * eee * 


EXAMPLE 3 To copy a text file in the current project fran the system to a disk-- 


eg CUE» cm » mR 9 cUUUNED 9 UD » CUED 5 CETUEER 9 UND , sc 


|M|=|R[E|P|O|R|T| |ENTER| |F| :| | ENTER| 


cwemm ° eee? cen 5 cee! coe ! coe * om * eee * eee * come 


VERIFYING THE DISK COPY 


Whenever you copy a file to a floppy disk, the system will display a 
prompt asking you if you want the copy verified. Pick |->PAGE| for "yes"; pick 
|CANCEL| for "no". If you pick |->PAGE|, the copy will be made and verified. 
If you pick |CANCEL., the copy will be made but not verified. 


We recommend that you always instruct the system to verify the disk 
copy. In verifying, the system makes the copy, and then reads through the 
copy comparing it with your original file(s). 


DIFFERENCES BETWEEN THE COPY AND THE ORIGINAL 


If the system finds differences between the copy and the original, 
it will report the file: name and revision label where the difference 
occurs. When verification 1s finished, the system will report the total 
number of verification errors if there has been more than one file 
copied. The system displays these messages on the function screen. 


DISK ERRORS 

If the system finds a problem with the disk itself, it will stop 
the verification process and report a disk error on the function screen. 
Try uSing a new disk to copy your file(s). If you still receive 
disk error message, have the disk drive checked. | 
MULTIPLE FLOPPY DISKS 

If you are verifying copies made on multiple floppy disks, the 


system will prampt you to reinsert the disks after copying so that it can 
verify then. 
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ar INDEXES TO FILES ON FLOPPY DISKS 
Use these index commands to display the contents of files on the disk: 


| FLOPPY INDEX| ~- If you are at the project level, use this canmand 
to list all files on the disk that have the current 


project name. 


- If you are at the system level, use this cammand 
to list all files on the disk. 


| PROJECT INDEX|F|:|*| - If you are at the project level and wish to list 
all files on the disk, use this command and the 


Characters following it. 
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6. HOW TO GET TO THE ARCHIVE-FLOPPY MENUS 


As with the FILE MANAGEMENT.menus, you must be at the system level 
or the project level to use the ARCHIVE-FLOPPY menus. 


Use the |NEW PROJECT|, |OLD PROJECT|, or |FILE MGMT/ARCHTV| 
commands to get to the MENU OF MENUS 
~ Function screen display: 
Oo MENU OF MENUS 
- Pick | ARCHIVE-FLOPPY | 
Function screen display: 
© NEW/OLD FLOPPY MENU 
Pick [NEW FLOPPY| or |OLD FLOPPY] depending on whether 
the mounted disk is blank or has files on it 
- Function screen display: 
© ARCHIVE-FLOPPY COPY & DELETE MENU 
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ds RECOMMENDED USE OF FLOPPY DISKS 


You use floppy disks for two purposes: 


A. To free space on the system for your current work. 
B. To back up your files. 


A. Freeing Space on the System 


We recammend that you store your unused projects and library files as 
archives, and that, as you work on a new project, you follow these overall 
steps: 


STEP 1] Copy all the logic symbols you think you will need for your 
schematic fran disk archives to the system. Copy them into 
a new project file and name it SYSTEM-LIBRARY. 


STEP 2 Open your new design project and schematic drawing, and 
complete the schematic using the symbols in your SYSTEM-LIBRARY. 


STEP 3 After you have used the | EXTRACT NETLIST| command and thoroughly 
checked your schematic drawing, you may delete the SYSTEM- 
LIBRARY project file. 


STEP 4 Copy your schematic and net data base to a disk to be saved 
there. 
STEP 5 Delete your schematic drawing fram the system. (Do not delete 


the net data base because you will need it to design the board.) 


STEP 6 _ Copy all the camponent symbols you think you will need for 
your board design fram disk archives to the system. Again, copy 
them into a project file named SYSTEM-LIBRARY. 


STEP 7 When you have campleted the board design, you can delete the 
SYSTEM-LIBRARY project file again. 


STEP 8 When you have campleted your entire project, you may copy 
it to a disk to be saved there. 


At any time during your work on a project, you may copy the project to 

a disk, and delete it fram the system if you want to free the system 

for work on another project. You may then copy it back to the system when 
you want to resume work on it. 
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B. Backing Up Your Files 


In addition to the recammended steps above, it is important to period- 
ically back up your work by copying it to disks (or tape). 


COMPLETED WORK Always make a back-up copy when you have campleted 
a drawing or project or series of library files. 
It’s good practice when you have a completed board 
design, to keep 2 archival copies - one on-site and one 
off-site. 


WORK—- IN-PROGRESS We recanmend that you make a back-up copy of your 
work-in-progress on a daily basis. 


12/82 FILE/ARCH-21 


8. PROCEDURE IF YOUR FILE DOES NOT FIT ON ONE FLOPPY DISK 


USING MULTIPLE FLOPPY DISKS 


If the file or files you copy to the floppy disk exceed the capacity 
of the present floppy, the Telesis system will copy as much as it can on 
the present floppy, and then display the message: 


The floppy is full so the copy must be continued on another | 
floppy. Insert a new floppy. This new floppy will be first | 
initialized which deletes any data that already exists on the 


floppy. 


Hit |->PAGE| when the new floppy is ready 
Hit |CANCEL| to abort the command 


Simply follow these directions, and the system will continue to 
copy out files, and ask for more floppies until it has copied all the 
requested data. | 


You may copy a maximum of 90 files to a multiple set of floppy 
disks. 


NOTE:!! As you load each floppy disk into the drive, make sure you 
write clearly on it which number it is: #1 for the first floppy, #2 
for the second, and so on. 


When the system has finished copying to the last floppy, it will 
display the message: 


Put in flo number 1] 7 
Hit |->PAGE; when floppy is ready 
Hit {CANCEL| to abort the command 


At this point, you must re-insert the floppy disk on which the 
beginning part of the file(s) was copied so that the system can record 
the total number of disks required for saving the copied files. 
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RETURNING FILES TO THE SYSTFM THAT WERE RECORDED ON MULTIPLE FLOPPY DISKS 


When you return files from a set cf multiple floppy disks, you 
must load the floppies into the disk drive in the same order they were 
written originally: #1 first, #2 second, etc. The Telesis system will 
prompt you for each disk, after it has copied the requested data from the 
first disk. Simply follow the requests for disks, loading each 
disk as requested by the system, for example: 


Put in floppy number 2 
Hit |->PAGE| when floppy is ready 
CANCEFL| to abort the command 


COPYING ADDITIONAL FILES. TO AN EXISTING MULTIPLE FLOPPY SET 


If your wish to add additional files to an existing set of multirle 


floppy disks, you MUST first copy all information from the floppy set 
back to the Telesis system. 


You may then proceed to add the new files to the system. Use the 
methods previously described to re-copy the files to a multiple floppy 
set. Use the |NEW FLOPPY| command to initialize and delete the data 


stored on each floppy prior to copying back to the same multiple floppy 
set. 


CAUTION: DO NOT add to or delete from a multiple floppy set. 
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MAGNETIC TAPE ARCHIVES 


GENERAL INFORMATION 
LOADING AND UNLOADING A TAPE 

ARCHIVE-TAPE CAPABILITIES 

HOW TO GET TO THE ARCHIVE-TAPE MENUS 

COPYING TO TAPE 

TAPE SECTIONS: ADVANCING, REWINDING, AND INDEXES 
COPYING FROM TAPE 

ERASING FILES FROM A TAPE 

RECOMMENDED USE OF MAGNETIC TAPE 


(oO CO N Mm WW ] WW PDO — 
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1. GENERAL INFORMATION 


The magnetic tape option increases the archival capacity of your 
Telesis system. 


The advantage of tape archives over floppy disk archives is that 
you can store a much greater amount of information on a Single tape than 
on a Single disk. 


In practice, using both tape and disk archives gives you considerable 
flexibility. For example, you could store daily back-ups or single 
drawings on disks, and use tape for longer term or permanent storage 
of entire projects. 


MAGNETIC TAPE POWER CONTROLS 


The power control for the magnetic tape option is located at oe 
upper right of the computer cabinet. 


TAPE DRIVE ON: | Press the POWER button. Button will light. 
TAPE DRIVE OFF:| Press the POWER button. Light will extinguish. 


BE CAREFUL!: Do not turn 
off the tape drive until 
you have indicated that 
you are finished with the 
ARCHIV-TAPE menus by 
picking |DONE|. 
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26 LOADING AND UNLOADING A TAPE 


': Do not load or unload a tape when you are on the ARCHIVE-TAPE 
menu pages. 


AT ET: 


LOADING A TAPE (See Figure MAGNETIC TAPE-I) 


STEP 


STEP 


STEP 


1 


2 


10 


12 


BE CAREFUL!: If you accidentally pick the |NEW TAPE| 


Check to see that the POWER button is lit. 


Install a write-enable ring on the tape you are loading 
if you intend to copy information to the tape. (See 
Figure MAGNETIC TAPE-IT) 


command with the write-enable ring installed, you will 
destroy existing data on the tape. You can prevent this 
accident by removing the ring if you know that you will 
only be copying from, and not to, the tape you are loading. 


Pull out reel-locking lever on the lower tape hub. 


Place the tape reel on the hub so that the tape will 
unwind in a clockwise direction. Push in locking lever. 


Install empty take-up reel on the upper hub in the same 
way. 


Thread the tape following the arrow guide markers. 


. Wrap several turns of tape clockwise around the take-up 


reel. 


Close front cover to protect the tape and mechanism from 
Gust. NOTE!: It 1S important to keep the dust cover 
closed except when loading or unloading the tape. Other- 
wise, data reliability can be impaired by contaminants. 


Push LOAD button. This tensions the tape. 


Push LOAD button a second time. This advances the tape 
to its start point. LOAD button will light. 


Check to see whether the WRT EN light is lit. If lit, 

a write-enable ring is in place on the loaded tape. If 
not lit, the write-enable ring is absent. (See Step 2 

above. ) 


Press ON LINE button. It will light, indicating that the 
tape 1S ready for use with the Telesis system. 
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OW Live 


POWE 


Figure MAGNETIC TAPE-1: TAPE CONTROLS AND THREADING PATH 
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STHOV/ATIA 28/ZT 


WRITE-ENABLE RING WRITE-ENABLE GROOVE _ WRITE-ENABLE RING 
ON TAPE REEL INSTALLED IN GROOVE 


TO INSTALL A WRITE-ENABLE RING: -Place ring over groove. | 
| -Push down until ring is flush with” - 
reel's surface. 


Figure MAGNETIC TAPE-?t1: {INSTALLING A WRITE-ENABLE RING 


UNLOADING A TAPE (see Figure MAGNETIC TAPE -— I) 
STEP 1 | Press the ON LINE button. ON LINE light will extinguish. 


STEP 2 | Push the REWIND ‘button. Tape will be wound onto the lower 
reel. 


STEP 3 | Pull out reel-locking lever and remove tape. 


STEP 4 | Remove the write-enable ring (if present) to preserve the 
information on the tape. 


STEP 5 | Push in locking lever and close door. 


OTHER TAPE CONTROLS AND INDICATORS (see Figure MAGNETIC TAPE — I) 


HI DEN | This is the HIGH DENSITY button. When lit, your data is 
recorded at 1600 BPI (bytes per inch). When not lit, your 
data is recorded at 800 BPI. Push the button to light it. 
When lit, push the button to extinguish it. 

NOTE!: When you make a tape for use with a Gerber photo- 
plotter, you must record at 800 BPI (HI DEN light must be 
off). When making other tapes, you will probably want to 
record with the HI DEN button lit to save space on your 
tape. 


FORWARD] Do not use these controls when uSing tape with the Telesis 
and system. 
REVERSE 
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3. ARCHIVE-TAPE CAPABILITIES 


COPYING FILES TO TAPE 


COPYING FILES FROM TAPE 


Any files on the system can be copied to magnetic tape. You may 
copy all system files at once, or you may copy selected project files, 
Grawing files, symbol files, text files, and/or net data base files. 


Any files copied to tape can later be copied back to the system. 
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4. HOW TO GET TO THE ARCHIVE TAPE MENUS 


To get to the ARCHIVE TAPE menus, perform the following steps. 


NOTE 


You can access the ARCHIVE TAPE menus from 
the system, project, or drawing level. 


1. Select the FILE MGMT/ARCHIV command from the system or drawing 
level. (Proceed to step 2 if you are at the project level). 


The MENU OF MENUS is displayed 


2. Select the ARCHIVE-TAPE command 


The ARCHIVE TAPE menu is displayed 


CAUTION 
Ensure that you have loaded a magnetic tape in the 


tape drive before performing the next step or the 
system will be inoperative until a tape is loaded. 


3. Select NEW TAPE or OLD TAPE 


The COPY TO/FROM TAPE MENU is displayed 


NOTE 


If you select NEW TAPE the system displays a 


message Saying that any information on the tape 
will be deleted if you continue. 


4. Create a list of files to be copied by making selections from the 


menu and answering system prompts 


5. Select ENTER from the command line of the menu to begin the copy. 
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5 COPYING TO TAPE 


5-1 |COPYING ALL PROJECTS TO TAPE 


\ALL FILES TO TP| 


Pick this canmand to make a magnetic tape copy of all files 
currently on the system. 


5-2 COPYING SELECTED FILES TO TAPE 


These are the commands used for copying files to tape; they are 
shown here in the sequence in which you must use them: 


CUR PROJ TO TAPE| 
PROJECT TO a 
DRAWING TO TAPE 
|COPY TO TAPE| |SYMBOL TO TAPE | ENTER | 


TEXT TO TAPE] 
NET-DB TO TAPE| 


Each command is described in detail in the Command Description 
Section of this manual. The overall process of copying selected files to 
tape is described below: 


STEP 1 Begin with the |COPY TO TAPE| command. 


STEP 2 You may follow the |COPY TO TAPE| command with any 
combination of files, for example: 


Te emit Teaeedll Tacemeaall Toneeeeellt Reems Treen ieee ee 
Teele Me Minn A ee ee ee ee Be 
Ce ama aneermetirne een eA i a Nem Se aamalit Tenant eeeneel Ret 
cove | gee! comme 9 cere | cnmmes | cee) crcmammerenmemeeumeene rere ne enenR eee | commen | crmmneee § cme $ ene § ensmnine 
Cee ceeeal Rameneeetl Ceca edit eee Re oo reece nemeenee ee aR Inereerasienanenmm arama cannes neee eee nO EON el ee ee ny 
erences | cere | cores | cee cee cece | mee | cscs F cmmreeee | cee eee ee | eee OE ‘mena rere go ESSE I I A i en 


STEP 3 Use the |SHOW COPY LIST| command if you want to display 
the list of file names you have input. You may use this 
command as often as you like before ending your list with 
the final |ENTER| command. The copy list is displayed on 
the function screen. 
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4. HOW TO GET TO THE ARCHIVE-—TAPE MENUS 


As with the FILE MANAGEMENT menus and the FLOPPY DISK menus, you 
must be at the system level or the project level to use the ARCHIVE-TAPE 
menus. | 


Use the |NEW PROJECT|, |OLD PROJECT] or |FILE MGMT/ARCHIV| 
commands to get to the MENU OF MENUS 


- Function screen display: 
‘@ MENU OF MENUS 


- Pick |ARCHIVE-TAPE | 


'=- Function screen display: 
@ NEW/OLD TAPE MENU 
- Pick (NEW TAPE] or [OLD TAPE] depending on whether the loaded 
tape already has data on it or not. When you pick |NEW TAPE| 
the system prompts you to be Sure that you want to use this 
command. 


BE CAREFUL!: You may record over old data by uSing the 

[NEW TAPE] command. But before doing so, be sure that you 

no longer need any of the data on the tape because the entire 
tape will be erased. 


- Function screen display: 
@ COPY TO/FROM TAPE MENU 
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5 COPYING TO TAPE 


5el COPYING ALL PROJECTS TO TAPE 


|ALL FILES TO TP| 


Pick this canmand to make a magnetic tape copy of all files 
currently on the system. 


5.2 COPYING SELECTED FILES TO TAPE 


These are the cammands used for copying files to tape; they are 
shown here in the sequence in which you must use them: 


CUR PROJ TO TAPE| 
PROJECT TO =o 
DRAWING TO TAPE 
|COPY TO TAPE| | SYMBOL TO TAPE] _ | ENTER| 


TEXT TO TAPE 
NET-DB TO TAPE| 


Each command 1s described in detail in the Command Description 
Section of this manual. The overall process of copying selected files to 
tape 1S described below: | 


STEP 1] Begin with the |COPY TO TAPE| cammand. 


STEP 2 You may follow the |COPY TO TAPE| command with any 
| combination of files, for exanple: 


> 5) I 5 GE 5 EE 4 GREE | ND 5 END » <I 4 ce » aCND 9 <oulED 


momen " wep 5 ae 5 wom ° ome ° come ' amune 5 eumew ' com> § came ' ame 


cael Wena Pensa dk Caenmaadllt Pamanaanall Whxmanesnlll’ Wcnmernassnanesaseamseeereccomsedd a ITS omer?» ce, ED | eg ED) mem 


comme * aamew ° eamege * eee * come " aan " «oe REEL ERE LIER LALA ISLE YRS LOVEE ELL ELEN EE ICL ELISE come * eae ' coum * quem * qe * cae 


emne g SUD» ED, UE 4 CREE) SHAD | SHRED «=» rm 4 CMI 4» MINN 9 CHUM | CREED 9 MRED 


mee ° ou * auamm ° enum * eee § mum * aun ' comme 9 cee ' ame ' cope 5 co § em © cme eee al come ? comme * comer ° cme § emcee 


STEP 3 Use the |SHOW COPY LIST| cammand if you want to display 
| the list of file names you have input. You may use this 
command as often as you like before ending your list with 
the final |ENTER| command. The copy list is displayed on 
the function screen. 
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STEP 4 


Pick a final |ENTER| command (at the top of the COPY 

TO TAPE MENU) after the [ENTER| that follows the last 
file name on your list. The system will display a prampt 
askina if you want the tape verified. Pick |->PAGE| for 
"yes": pick |CANCEL| for "no". If you pick = the 
tape will be copied and verified. If you pick ]CANCEL| the 
tape will be copied but not verified. 


5.3 GENERAL PRINCIPLES TO KEEP IN MIND 


ORIGINAL IS UNALTERED 


When you make a copy of a file, the original file remains 
unaltered. 


COPIES HAVE THE SAME NAME AS ORIGINALS 


When you copy a file, then tape copy will have the same 
name as the original. 


REVISION LABELS 


SHORT CUTS 


As with file names, a tape copy will have the same revision 
label as the oriqinal. 


Whenever you copy a file, you may specify the revision label 

as well as the name of the original to be copied. If you do 
not, the system will copy the most recently used revision of 
the file you have named. Note that the "most recently used" 
revision 1S not always the same as the "most recently created" 
revision. For example, you might have created revisions l, 2, 
3, and 4 of drawing SCHEM in numerical order, but revision 3 
may be the one that you looked at most recently. In this case, 
revision 3 is the "most recently used" revision. 


To find out which revision of a file was the most recently 
used, look at the index where the file is listed. The revision 
listed closest to the bottom is the most recently used one. 


OMIT CURRENT PROJECT NAME-—Whenever a command description calls 
for keyboard input of a project name, you can omit it if the. 
project you wish to specify is the currently active project. 


OMIT NET-DATA-BASE FILE NAME--You can always omit keyboard 
input of the name of the net data base file since the name is 
not always NET-DATA-BASE. If you wish to specify a revision, 
you may input the revision label alone in place of the name. 
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VERIFYING THE TAPE COPY 


We recommend that you always instruct the system to verify the 
tape. In verifying, the system copies your file to tape, rewinds the 
tape, and goes through the entire copy comparing it with your original 
files. 


DIFFERENCES BETWEEN THE COPY AND THE ORIGINAL 


If the system finds differences between the copy and the 
original, 1t will report the file name and revision label 
where the difference occurs. When verification is finished, 
the system will report the total number of verification errors. 
The system displays these messages on the function screen. 


TAPE ERRORS 

If the system finds a problem with the tape itself, it will 
stop the verification process and report a tape error on the 
function screen. 


Try using a new tape to copy your files. If you still receive 
a tape error message, have the tape drive checked. 
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6. TAPE SECTIONS: ADVANCING, REWINDING, AND INDEXES 


ADV 1 TAPE SECT 

ADV N TAPE SECTS 
REWIND TAPE | __ 
TAPE SECT INDEX | 


Each command is described in detail in the Command Description 
Section of this manual. 


Here iS a general overview of the use of these commands: 


TAPE SECTIONS 


DISPLAY ING 


rd 


Each time you use the |ALL FILES TO TP| cammand and each 
time you complete the COPY TO TAPE process, you create an 
individual section of recorded data on the tape. Depending 
on how much data you have copied, the section may be small 
or large. 


When you use the |ALL FILES TO TP| command or the COPY TO 
TAPE process again, you create another tape section that 
immediately follows the previous one. You may create as 
many sections as you like until you run out of tape on the 
reel. 


A TAPE SECTION INDEX 


The system automatically records an index at the beginning 
of each section. Use the |TAPE SECT INDEX| cammand to display 
this on the function screen. 


ADVANCING THE TAPE 


You do not need to advance the tape when you are copying 
files to the tape. This is done automatically. Use the 
ADVANCE commands when you want to find a file that is 
already on the tape. 


|ADV 1 TAPE SECT|--Use this command to advance. to the 
next camplete section on the tape. 


| ADV N TAPE SECTS |--To advance more than one section, use this 
command followed by keyboard input of the number of sections. 


When you use either of these cammands, the system advances 
to the beginning of a tape section and displays the section 
index on the function screen. 


REWINDING THE TAPE 


Use the | REWIND TAPE| cammand to rewind the tape to the 
beginning of the first tape section. 
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7. _ COPYING FROM TAPE 


You may only copy from one tape section at a time. So use the 


ADVANCE and REWIND commands to find the section you want before starting 
the copying process. | 


|ALL FILES FRM TP| 


Pick this command to copy everything on the current tape section 
back to the system. 


7.2 COPYING SELECTED FILES FROM THE CURRENT TAPE SECTION 


These are the commands used for copying files from tape; they 
are shown here in the sequence in which you must use them: 


| SECT FROM TAPE 
|CPY TO CUR PROJ|* |PROT FROM TAPE oo 
| _ |DRWNG FROM TAPE| | ENTER] 
|COPY FROM TAPE | or SYMBOL FROM TAPE | 
|CPY TO ORIG PROJ| |TEXT FROM TAPE 
NET-DB FROM TAPE | 


Each command is described in detail in the Command Description 
Section of this manual. The overall process of copying selected files 
from tape is described below: 


STEP 1 Begin with the |COPY FROM TAPE| command. 


STEP 2 Use the |CPY TO CUR PROJ| command or the |CPY TO ORIG PROJ| 
command to specify whether files are to be copied to their 
Original projects or to the current project. (When you are 
at the system level, there is no current project per 
se, SO you must use the |CPY TO ORIG PROJ| command only.) 


If a copied item’s original project no longer exists on 


the system, the system will create a project file with that 
name and place the copy in it. 


* This command does not apply when you are at the system level. 
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STEP 3. As when you copy to tape, you may copy any combination of 
files from tape, for example: 


— oe eee ee eee ee eee 
comme ' anu ° amuse * ceuee ° qo ' come ° qune * comme ' cm ' wee ' come 


|NET-DB FROM TAPE | |A|L|P|H|A]|,||ENTER||TEXT FROM TAPE||A|L|P|H|Al|_,| 


come * wom 5 co {oc ' ocoem ' coop 
<a , con » mmm , acme » —<ee 9 comm » cm 4 comm y cme , comm g coum 9 <P ) <ocem » om 


JE|X|T|RIA|C|T{I/O|N|-|L|O|G| |ENTER| |DRWNG FROM TAPE||B|E|TIA|,, | 
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Or you may use the |SECT FROM TAPE| command to copy the entire 
section at once: 


|COPY FROM TAPE| |CPY TO CUR PROJ| |SECT FROM TAPE| |ENTER| 


(The |SECT FROM TAPE | command accomplishes the sane thing as 

the |ALL FILES FRM TP| command except that it allows you to 
copy the whole section into the current project. With the 

|ALL FILES FRM TP| command, all files on the section are copied 
into their original project files.) 


STEP 4 Use the |SHOW COPY LIST| command if you want to display the 
list of file names you have input. You may use this command 
as often as you like before ending your list with the final 
|ENTER| command. The copy list is displayed on the function 
screen. 


STEP 5 Pick a final |ENTER! command (at the top of the COPY FROM 
TAPE MENU) after the |ENTER| that follows the last file name 
on your list. The files on your list are not copied until 
this final |ENTER 


7.3 GENERAL PRINCIPLES TO KEEP IN MIND 


TAPE COPY REMAINS UNALTERFEN | 
When you copy a file from the tape to the system, the tape 
file remains unaltered. 


FILES ALREANY ON THE SYSTEM WILL NOT BE COPIED 
The system will not copy a file from tape to the system 
if a file with the same name and revision number already 
exists on the system. 


NAMF; CHANGES 
NAMES OF DRAWING FILES, TEXT FILES, SYMBOL FILES AND 
NET-DATA-BASE FILES--These names cannot be changed when 
the files are copied from the tape to the system. 
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PROJECT NAMES--When you copy a file using the [CPY TO ORIG PROJ] 


command, the project file name of the system copy will be the 
same as the tape copy. 


When you use the |CPY TO CUR PROJ| command, the project. 
file name will change to that of the current project . 
file. 


REVISION LABELS 


As with file names, revision labels cannot be changed when you 
copy a file from tape to the system, except when you use the 
|CPY TO CUR PROJ| command in which case the project file name 
and revision label change to that of the current project file. 


You may specify the revision label of the tape file you 
want to copy. If you do not, the revision listed last on 
the tape section index will be the one copied. 


SHORT CUTS 


OMIT CURRENT PROJECT NAME--Whenever a command description 
calls for keyboard input of a project name, you can omit 
it 1f the project name you wish to specify is the same the 
current project name. 


OMIT PROJECT NAME--Whenever a command description calls 

for keyboard input of a project name followed by an item 
name (drawing file, text file, symbol file, or net data 

base file), you can omit the project name if there is no 
other project on the current tape section containing in 

item file of the same name. 


OMIT NET-DATA-BASE FILE NAME-—You can always omit keyboard 
input of the name of the net data base file since the name 
is always NET-DATA-BASE. If you wish to specify a revision, 
you may input the revision label alone in place of the name. 


TAPE ADVANCES AUTOMATICALLY TO THE NEXT SECTION. 


Whenever you copy fram tape, the tape automatically 
advances to the beginning of the next tape section. This 
is true even if you have copied only one item. So bear in 
mind that your current Section has changed if you intend 
to copy fram tape again or if you use the ADVANCE or INDEX 
commands. 
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8. ERASING FILES FROM A TAPE 


When you no longer need the files you have copied to a tape, you 
can re-use the tape for making new copies by writing over the old data. 


To do this, use the |NEW TAPE| command instead of the |OLD TAPE| 
command after loading the tape. | 


BE CAREFUL! !--Once you pick |NEW TAPE|, the tape will be formatted 
to accept new data only, you will not be able to retrieve any of the 
information that was previously on the tape. Be sure you know exactly 
what 1S on the tape and that you no longer need it. 
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9. RECOMMENDED USE OF MAGNETIC TAPE 


- You may use magnetic tape for the same purposes that you use floppy 
disks (see p. FLOPPY DISK-5): : 


A. To free space on the system for your current work 


B. To back up your files 


A. FREEING SPACE ON THE SYSTEM . 


In the Floppy Disk Section we recommended a series of steps for 
maximizing the available Space on your system. You may use tape instead 
of disks in following these steps. Depending on your own preferences 
and needs, you will probably use some combination of the two. 


B. BACKING UP YOUR FILES 


In the Floppy Disk Section we also stressed the importance of making 
back-up copies of your files. These recommendations are important enough 
to repeat here: 


(COMPLETED WORK — Always make a back up copy when you have completed 
| a drawing or project or series of library 
files. It’s good practice when you have a 
completed board design, to keep two archival 
copies--one on-site and one off-site. 


WORK- IN-PROGRESS We recommend that you make a back-up ca of your 
work-in-progress on a daily basis. 


Again, your own needs and preferences will determine when you use 
disks for back-up and when you use tape. 
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CREATING THE ASC. if Aree 
1, CREATING THE ASCIT CODED MAGNETIC TAPE 
2. TAPE FORMAT CHARACTERISTICS 
3, COPYING TEXT FILES TO AN ASCII FORMATTED TAPE 


hf, COPYING ASCII. CODED TEAT FILES. 10 THE TELESIS: SYSTEM 
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1. CREATING THE ASCII CODED MAGNETIC TAPE (ASCII IN/ASCII OUT) 


If you have the magnetic tape ootion on your Telesis system, you 
may transfer and share any number of existing text files with other 
computer systems. 


e Telesis system allows you to communicate text files in an 
ASCII format. ASCII code is the communication link between computers 
of different manufacture. ASCII compatible systems allow quick 
information exchange from one system to another. 


The |ASCII TO TAPE| and |ASCII FROM TAPE| commands allow you to 
transfer, and accept ASCII coded text files stored on magnetic tape. 


For example, the |ASCII TO TAPE| command creates a magnetic tape 
from the Telesis system that can be read by another computer. Your 
file is then available in a readable format to other agencies involved 
in your production process. 


The |ASCII FROM TAPE| command allows you to accept ASCII coded 
text files to the Telesis system that are created by non-Telesis 
systems. For example, an ASCII coded TEXT NETLIST created by a system 
of different manufacture can be read by the Telesis system via the 
magnetic tape. , 


The following section outlines the ASCII tape format that is used 
when text files are exchanged between the Telesis system and another 
computer. 


COD AD PAN AD NE SRE NG NE CNN can ea en 
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2. TAPE FORMAT CHARACTERISTICS 


When you are interchanging ASCII coded text files stored on magnetic 
tape between a Telesis system and a non-Telesis system, the following 
ASCII tape format allows intercommunication between the two systems. 


1. The tape is 9 tracks, odd parity, with a NO VOLUME label 
at the beginning. 


2. The tape is written in 80-byte records in ASCII code. 
Each record represents one line of the text file. 


3. Each record is spaced-filled to 80 bytes. 
4. Each text file on a tape ends with an end-of-file mark. 


5. The tape has two file marks at the end of the last file on 
the tape. 


The |ASCII TO TAPE| command automatically formats the Telesis 
magnetic tape (ASCII) to these characteristics. If you transfer the 
contents of this tape to a non-Telesis system, be certain that this 
system can be programmed to read this ASCII tape format. 


An ASCII coded magnetic tape created by a non-Telesis system must 
follow this ASCII format if it is to he read by a Telesis system. Use 
the |ASCIT FROM TAPE| command to transfer ASCII text files to the Telesis 
system. 
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oF COPYING TEXT FILES TO AN ASCII FORMATTED TAPE 


PREREQUISITES 


Text files to be copied must be in the current project or 
in the SYSTEM-LIBRARY. 


The tape drive must be powered-on. 


The tape drive must be loaded; the ON LINE and WRT EN 
at on. 


STEPS TO FOLLOW 


6. 


Pick |ASCII FILE TO TAPE|, then input the name of the first 
text file you wish to copy when the system displays the 
keyboard menu. | 


Pick |ASCII FILE TO TAPE| to input the name of the second 
text file to be copied to this tape. 


Repeat this procedure until you have input all the text 
file names needed for this tape. 


Use the |SHOW COPY LIST| command to display all the file 
names you have input. 


Pick |ENTER| to copy your selected files to the magnetic 
tape. The system also verifies each file as it is 

copied to tape. The function screen pUssede line displays 
all verification messages. 


Pick |DONE| before removing the tape from the tape drive. 


NOTE: ASCII formatted tapes do not have indexes or file names. 


It is advisable that you attach a label to the tape reel 
to identify the ASCII files and their sequence on the 
tape. (See FILE/ARCH-45, ASCII FROM TAPE). 
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4. COPYING ASCII CODED TEXT FILES TO THE TELESIS SYSTEM 


PURPOSE 


You may copy ASCII coded text files stored on magnetic tape back 
to the Telesis system. ASCII text files created by non-Telesis systems 
can also be copied to a Telesis system. 


If you are copying a Telesis created magnetic tape back to a 
Telesis system, use the |ASCII FROM TAPE| command. Because the tape 


was Originally written in ASCII code, 1t must be copied back with the 
[ASCII FROM TAPE| command. 


You may also use the |ASCII FROM TAPE| canmand to copy a non-Telesis 
tape to a Telesis system. The tape must be ASCII formatted and compatible 
with the Telesis system. 


PREREQUISITES 


1. The system must be in the project name where the files are 
to be copied. : 


2. The tape drive must be loaded, powered-on and on-line, 


STEPS TO FOLLOW 


1. Pick the |ASCII FROM TAPE|. 


2. You may copy one file or all files; you may not_copy selected 
files from the tape without repeating the |ASCII FROM TAPE| 
command. 


Input the number of the file to be copied to the current. 
project, based on its sequence on the tape. Skip the keyboard 
input and pick |ENTER| to copy all of the text files on the 
tape to the system. : 


ASCII formatted tapes do not have indexes, and the files do 
not have file names. Therefore, the tape must be labeled in 
order to determine the sequence of text files on tape. 


For example, if you are provided with a written record of all 
text files stored on the tape, you may select the files you 
wish to copy. The sequence of files on the tape determines 
the number you would input to select a particular file. If 
you input the number 3, the third file that is stored on the 
tape will be copied to the current project. 
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As the system copies ASCII coded text files to the current project, 
it gives each file a name based on its sequence on the tape. For example, 
the first file on the tape is named "TAPE1-TEXT". The second file on the 
tape is named "TAPE2-TEXT". 


(Refer to the COMMANDS section of this manual for additional information 
about the |ASCII TO TAPE| and |ASCII FROM TAPE| commands.) 


EXAMPLE: ASCII TO TAPE and ASCII FROM TAPE 


MAGNETIC TAPE RESULTING FILES 


TAPE1-TEXT 


| TAPE2-TEXT 
ASCII FROM TAPE 


> TAPE3-TEXT 


ASCII TO TAPE 
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HOW TO USE A LIBRARY 


1, PURPOSE OF A LIBRARY 


2, THE SYSTEM-LIBRARY 


12/82 LIBRARY-1 


1. PURPOSE OF A LIBRARY 


. DEFINITION OF A LIBRARY 

A library is a project file in which you keep symbol files, text files 
and any other files that you plan to use repeatedly in the creation of 
board designs. 

Having a library eliminates repetitive work. For example, you can 
draw an AND symbol once, and then use the ADD SYMBOL cammands to place 


hundreds of instances of the symbol in schematic drawings without ever 
having to draw the symbol again. 


REQUIRED LIBRARY FILES 
To create schematic and printed circuit board drawings using the 
full capabilities of the Telesis systems, you must have a library 
containing: 
@ LOGIC SYMBOLS 
@ BOARD SYMBOLS 


@ PIN DESCRIPTION TEXT FILES 


@ DEVICE DESCRIPTION FILES 


OPTIONAL LIBRARY FILES 


You may also create and keep library copies of other information 
that you expect to use repeatedly, for example: 


@ YOUR STANDARD COMPANY DRAWING FORMAT 


YOU MAY USE THE TELESIS-PREPARED LIBRARY OR CREATE YOUR OWN 
The Telesis-prepared library of symbols, pin files, and device files 


is shown in Volume 2 of this manual. You may use these symbols and pin 
files or you may create your own to conform to your campany’s standards. 
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2. THE SYSTEM-LIBRARY 


DEFINITION OF THE SYSTEM~LIBRARY 


SYSTEM—-LIBRARY is the name of the project file in which you ordinarily 
keep library files. The system is programmed to look for the files it 
needs in a project file named SYSTEM-LIBRARY. 


For example, when you pick the ADD SYMBOL commands, followed by 
a symbol name, the system searches for a symbol file by that name. The 
system can only search in two places: the currently open project file 
and a project file named SYSTEM-LIBRARY. It cannot search in an unopen 
project file by any other name. 


The same is true of other operations. For example, when you use 
the physical design rules checking commands, the system searches for 
pin description files in only the current project file or in the SYSTEM- 
LIBRARY. 


KEEP YOUR LIBRARY FILES IN THE SYSTEM-LIBRARY PROJECT FILE 


When you are uSing library files, we recanmend that you create a 
library project file named SYSTEM-LIBRARY and keep your library files in 
it, rather than keeping them in the current project file. We recammend 
that you keep only files unique to a single board design, such as the net 
data base and the board drawing, in the current project file. This prac— 
tice will simplify the task of keeping track of your files. 


FILE MANAGEMENT AND ARCHIVING OF THE SYSTEM-LIBRARY 


For file management and archiving purposes, the SYSTEM-LIBRARY is 
like any other project file. It can be copied, deleted, and stored on tape 
or floppy disks; and the files in it can be copied, deleted, and stored in 
the usual way. (See the File Management and Archive Sections of the 
manual .) 


Ordinarily, you will only be using a fraction of your library 
files at any one time. For example, when you are working on a board 
drawing, you have no need for logic symbols. You may copy the files you 
need back and forth fram floppy disks or tape in order to keep only the 
ones you need on the system at any one time. You should do this so as to 
keep as much free disk space as possible on the system. : 
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CREATING YOUR OWN SYMBOL FILES 


1. GENERAL INFORMATION... cccccccccccccccscccves 
2. REQUIREMENTS FOR LOGIC SYMBOLS... .cccccccces 
SIGNAL TIE SYMBOLS......... ere eS ee ee 
3. BOARD SYMBOLS... ccccccccccccccccccccccsccsece 
COMPONENT SYMBOLS... ccc ccc cverccceccvecscces 
VIA SYMBOLS... ccccvcccccccccccescccevececcne 
4. DRAWING THE SYMBOL... ccc cccccccccccccccccves 
4.A CREATING A PAD SYMBOL... .cccccvesccccccccccs 


4.A.1 CREATING A PAD SYMBOL USING THE 
PAD=RECTANGLE COMMAND... ..ccccccsecacss 


4.A.2 CREATING A PAD SYMBOL USING THE 
ADD RECTANGLE COMMAND... .cccccccccece 


4.A.3 CREATING A PAD SYMBOL USING THE 
ADD LINE COMMAND ocr-o-@: 6 eee Hire era neve) oo eterese 


5. USING THE CREATE SYMBOL COMMAND....-cceecves 
THE SYMBOL LOG BATTS 6: e:ce swe) 0 eee) ea ee eee eee ae eo ele-e 


ERROR MES SAG ES ce Wo oisk: eA eclaeee es a 006 Site eG 6 Jo eS 


LIBRARY —-4 


14B 


14C 


14D 
15 
15 
18 


1. GENERAL INFORMATION 
If you choose to create your own symbol library, you should create 


a symbol file for every logic symbol and board symbol your canpany 
custamarily uses in designing boards. 


SUMMARY OF STEPS TO FOLLOW IN CREATING A SYMBOL FILE 
These are the steps to follow in creating a symbol file: 


STEP 1] Open a new drawing file. 


STEP 2 Draw the symbol referring to the symbol 
requirements for the type of symbol you 
are drawing (P. LIBRARY-6-11). 


STEP 3 Use the |CREATE SYMBOL| command to create 
a symbol file fram the drawing: file. 


STEP 4 Print out the -LOG text file created by 
the |CREATE SYMBOL| command, and check the 
symbol for accuracy. 


STEP 5 _ If the symbol was not created due to 
errors, or if you find mistakes in the 


-LOG File, correct the s 1 drawing 
and repeat the |CREATE SYMBOL| cammand. 

STEP 6 Repeat STEPS 4 and 5 until an acceptable 
symbol file has been created. 


STEP 7 — We recammend that you store the original 
drawing file on tape or floppy disk. 
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2. REQUIREMENTS FOR LOGIC SYMBOLS 


There are two types of logic symbols nav AT different requirements 
on the Telesis system: 


1. GENERAL LOGIC SYMBOLS 


2. SIGNAL-TIE SYMBOLS 


GENERAL LOGIC SYMBOLS 


Most logic symbols are of this type. Examples are AND gate, NAND 
gate, transistors and resistors. 


TABLE OF REQUIREMENTS FOR GENERAL LOGIC SYMBOLS 


}Layer 93 not 
to be shown 


{ELEMENT REQUIRED LOCATION COMMAND COMMENTS 
| Or TEE Eh ob) eee 5 te em gm 
j 
| Connect Layer Q ADD CONNECT PNT{Put a connect point at each position on the symbol where you wil! 

point be making electrical connections. Connect points on logic symnbdel 
| Pins on grid correspond to physical pins on your pe board. Each connect point 

, with a pin number label is considered a pin by the system. The ! 
| EXTRACT NETLIST command creates a pin entry in the net data base 
for that pin. ° 
t 
a Oy eee ene aia tists Nines 20" 5: seo. “We (o -t0-emt eae +See Tee mee te ees ee emcee me we Re eee i ae gewek bacthaess ts 1h ate te: 
Pin number ,One for each [Layer 53 to | ATTCH PIN 

label connect be shown i; NUMBER 

| point | 


er 


ive: 151 to | ATTCH PIN NAME 


be shown 
‘Layer 85 not 
to be shown 


ADD REF DESIG 


att aseeeenereeennnemeeneenememmmmeemeeatamemmenmmamennmenmartemmeeememerene anne 
slayer 54 This is the name of the corresponding physical component on the 

{ pc board. You can put a dummy text on the label (such as R* for 
‘ resistors); and later use the UPDATE TEXT command on the 

i schematic drawing to set the actual reference. 


4 


| 
[ 
: 


<°  CL S Ae Gy SCONCES Uy tee TI 8 2 re - he aut: ores 
$ 


$ , 
Optional iLayer 55 > ADD DEVICE TYPETIF you do not input a device type label, the system will use 
{ j the symbol file name as the device type name. 


é 
4 
LL CN PY RAS SS CIE ED Cet elaine 


aR, ee, SD OE Cn ei OS: 9! DBO CN 2 Eee tt Ns re en Oh aa ty eet Ome ee oe a lk we 


Device type 
labe] 


A - ODS onthe ME OT eb Mes IONE OOS Ons), co Rew GD Cn. s 26 0 


Value label{ Optional jtaver 152. | ADD VALUE 
PRE Lee Re 


A ALCS TTS LIT LTETED C0 A CN EE cn ON os el. ¢ SRM RED On aN ene oo mentee “ee aoeem ow teen 4 Oe ees meee me ae NSO 
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EXAMPLES OF GENERAL LOGIC SYMBOLS 
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SIGNAL-TIE SYMBOLS : 
‘These are the symbols that you use simply to terminate a connect 


line, and, if you wish, to tie the symbol to a particular net name. 
Examples are a ground symbol, or an off-page or onm—page connect bubble. 


TABLE OF REQUIREMENTS FOR SIGNAL-TIE SYMBOLS 


RD RE ETRE © ENS AEA CATS ES ED TEED ED NY AOE 8 


ELEMENT REQUIRED ; LOCATION | COMMAND 


Connect AE least Layer 0 }ADD CONNECT PNT/Put a connect point at each position on the symbo! where you 
point one will be making electrical connections. These connect points 
may not have pin number labels or pin name labels. 


Signal Optional aver 64 to |ATCH SIG NAME [You can make ground symbols and on/off page connectors by attachin 
name | ; be shown PN a signal name to the connect point of a signal-tie only symbol. 
label | 

‘Layer 86 not 


} to be shown 


- REAR Cn +e ty calling ce SAN eet Ee Pat stat Cea OY et eDOCS AP TE OO OO Ee BOP Cae SHOOT D's 


{ 
| Reference jProhibited ; 
designator | 

$ 


_tabel 


Pin number }Prohibited 


labe! 


| Pin name \Prohibited : 
label 


4 ‘ 
Bese sence “oe NS CA | yO COTES —eaR Cy INR RSE O TID AI OP eT aSOGTEE IIT 
Pe ai eae: ° ET ROS. ED Cm etAEPD ie SEI eT ED, IRN, NSE OTT aT . . —7 * 


EXAMPLE OF A SIGNAI-TIE SYMBOL 
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3. BOARD SYMBOLS 


There are two types of board symbols having different requirements 
on the Telesis system: 


1. COMPONENT SYMBOLS 


2. VIA SYMBOLS 


COMPONENT SYMBOLS 


Component symbols represent physical packages on the board. 


TABLE OF REQUIREMENTS FOR COMPONENT SYMBOLS 


| ELEMENT REQUIRED LOCATION COMMAND COMMENTS 


At least Layer 0 ADD CONNECT PNT] Put @ connect point at each position on the system where you wil! 


one be making electrical connections. Each connect point with a 
Pins on grid pin number label is considered a pin by the system 


ase EC NN ERT aL eS TN SSD ED TO NNns th, CONE a instars Sears 


ATTCH PIN 
NUMBER 


Layer 53 to 
be shown 


One for each 
connect 
point 


Pin number 
labe | 


Layer 93 not 
to be shown 


Pin name - 
label 


Optioral Layer 151 to | ATTCH PIN NAME 


be shown 


Layer 85 not | 
to be shown ee 
: You can put a dummy text on the abel (such as R* for resistors). Taceusaeeeeee, 
Reference ADO REF DESIG | Later you will use the ASSIGN REF DES command on a!] board 
designator <unibiol 
i ymbols. 
label 
Device types Optional ADD DEVICE TYPETIF you do not Input a device type labe!, the system will use 
| label the symbol file name as the device type name. 
‘ 


} : LAS TOIT SCT COTE TE A ta cA att, eitety eases. a cen 
| Value labelf Optional {Laver 152 | ADD VALUE 


L. 
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EXAMPLE OF COMPONENT SYMBOL 
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VIA SYMBOLS 


Via symbols represent through holes on the board drawing. A through 
hole is used to route a connect line from one board layer to another. 
Via symbols are the only symbols that are not added to a board drawing 
using the ADD SYMBOL command. A via symbol is added to a board drawing 
by using the DRILL command during an ADD CONNECTION command. If a via 
symbol file does not exist in the current project or in the 
SYSTEM-LIBRARY, a DRILL command will not work. 


The following figure illustrates a typical via symbol. 


CREATING A VIA SYMBOL 
To create a via symbol, perform the following steps. 


Select : :; SET ACTIVE LAYER from the SYMBOL DRAWING menu 
The following system prompt is displayed below the command line of 
the menu : 
Layer : 
Fnter : : @ 


Press or 
Select : : ENTER 


Select : : ADD CONNECT PNT 
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The system displays the CONNECT POINT menu : 


Select : ; 


A PAD=command to specify the shape of the via 
symbol ( DO NOT use PAD=POINT or the via symbol 
may not be visible-on the graphics screen ‘ 

( Using PAD=CIRCLE will increase screen repaint 
time ) | 


The following system prompt is displayed below the command line of 


the menu : 


Size ; 
Enter : : A number to specify connect point size 
Press or 
Select : : ENTER 
NOTE 


Ensure that the connect point size specified is 
small enough to fit within the drawing extents 

( 1.e., if drawing extents are : ~- 25 and + 25 in 
both the X and Y directions; the connect point size 
must be 5@ or smaller ). 


The system flips to graphics mode : 


Select 3: 3 


The X = 8, Y = @ coordinate of the drawing ~~ % 


The system places a highlighted connect point at X = @, Y = @ 
on the graphics screen : 


Select : 3 


ENTER from the command line of the menu 


The system dehighlights the connect point and adds it to the 


symbol drawing. 


Select : 3: 


The system redisplays the CONNECT POINT menu : 


DONE from the command line of the menu 


The system displays the SYMBOL DRAWING menu : 


Select : : 


LIBRARY-11A 


CREATE SYMBOL 
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The following system prompt is displayed below the command line of 
the menu : | 


Symbol name : 
Enter : : Symbol name 


Press or 
Select : : ENTER 


The system creates the via symbol. If the system found errors in 
the symbol drawing, the symbol will not be created and an error 
message will be displayed on the screen. 
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4. DRAWING THE SYMBOL 
MAKE A DRAFT COPY OF THE SYMBOL 


Use a sheet like the ones shown in Figure SYMBOL FILES-I and Figure 
SYMBOL FILES-II to make a hand-drawn draft copy of your symbol. Keep 
the draft copy for reference. 


DRAWING AND EXTENTS 


Draw your symbol in the same standard size in mils that you want 
it to be in a Schematic or board drawing. When you use the ADD SYMBOL 
commands, the system will place it in your schematic or board at this 
size. (You may then use the |SCALE SYMBOL| command if you want to make 
this instance of the symbol larger or smaller. 


Use the |OTHER SIZE| canmand to set the drawing extents. The size 
of the drawing extents does not matter because the system will use only 
the area immediately enclosing the symbol graphics to create the symbol. 
However, the placement of the origin of your drawing does matter. We 
recommend that you always make the lower left connect point of the symbol 
the 0,0 point of your drawing. The 0,0 point of a symbol drawing will 
become the reference point of the symbol when it is added to a schematic or 
board. If you consistently place the lower left connect point on 0,0, you 
will always be aware of where its reference point is. This is important to 
know when you scale, move, rotate, or copy a symbol in a schematic or board 
drawing. Even if you do not place the lower left connect point on 0,0, do 
not place the symbol graphics far from 0,0 for your own convenience when 
adding the symbol to a drawing. 


GRID 


We recommend that you use a 200 by 200 mil grid so that your connect 
points will be at 200 mil intervals. This will simplify interconnection 
when you place the symbol in a schematic or board drawing where you are 
using a 200 or 100 mil grid, particularly if you scale any instances 
of the symbol to 1/2 size after adding them to a drawing. 
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LAYERS 


Refer to the Telesis Recommended Layer Standards Table (p. BASIC-30) 
when adding the elements of your symbol drawing. The layer placements vou 
make here will be maintained when you place the symbol in a schematic or 
board drawing. 


LABEL 


Some labels are required on symbol drawings and some are not, depending 
on the type of symbol (See the Sections on Logic Symbols and Board Symbols.) 


When you add a label, you may input the label text or you may leave the 
text blank (the text point only will show). . If you input a blank label usin 
the label cammands, you may add the text after placing the symbol in a schem 
or board drawing. Be aware, however, that you may only use that blank text 
point for the type of label originally specified when you added the text pol 
For example, if you used |ADD REF DESIG; to add a blank label, you may only 
use this text point later for reference designators. 


ELEMENTS 


Use lines, arcs, circles, amd connect points for symbol griphics. Do 
not use connect lines or connect 4 | 
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5. USING THE | CREATE SYMBOL | COMMAND 


When you have completed your symbol drawing, pick |CREATE SYMBOL 


The Command Description Section of the manual gives you the exact 
input Sequence to use. 


THE SYMBOL - LOG FILE 

When you pick |CREATE SYMBOL|, the system creates a text file reporting 
on the lines, arcs, labels, connect points and other elements of the symbol 
you have drawn. 

The system gives this text file the name of the symbol file with the 
suffix "-LOG" added. For example, if you have named the symbol file "NAND2", 
the system will name the corresponding report file "NAND2-LOG." 

NOTE: The system creates a -LOG file even if errors have prevented 


the creation of a symbol file. 


EXAMPLE OF A SYMBOL AND ITS -—LOG FILE 


SYMBOL CHECKED. NO DATA BASE ERRORS DETECTED 


RRAERRAERARARKRHREARARKRARARTHRARAKRARRHERHREKREReeR RERFRRKRHRRRAKKARREARERARRRHHRARRRKRRARKRARKRARRARRE 
i SRRERASERAKRARARARARARARARAERAKARARARARAAHRAREARARARAARARAERARARARARARARTARRHARHRHRRAKRARRRARRE ARRAS 


symbol! name. NAND2 reviston 1 


Tee NE ee eS em ee eee eee 


bd TELESIS CREATE SYMBOL ELEMENT REPORT : 
| 
\ 
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iets dia a as 


me Oe ee ee 


(Example continued from previous page) 


ee ee et ren a te Nt ee te NRE RS RRR EE ED SO tre ee I RE IS are SRNR Sm ate 


+o eeeeroesesresoeve CONNECT POINTS (P) and attached LABELS (TT) eseeseseeeveses 


attached LABEL TEXT parameters 
Xx Y LAYER 6 / type LABEL-TEXT hgt wdt epc 
P 0 0 0 
T 25 25 $3 4/ PIN-NUMBER 00 0 080 6 6060 6 02¢ 
T 130 -75 8s 14/ PIN-NAME B 0 05 60 030 0 0:0 


SSR SRaARSRESEERRSEKRSKRSKSEVWRKEEKRARERSEKZEKSSEKKSASHSSSESERHEHESESRSEBSSHSHSSEVEASEESSKseesseseaevaeeeae ssa vseesveeoeuwu sr 


F 0 200 0 
2% 25 225 33 4/ PIN-NUMEER 00 0 080 € 060 doze 
ar 130 125 8s 14/ PIN-NAME A 0 050 0 030 0 0:16 


SSSR ERBERRETERKRSEBSEBSSSERBSSESERE ESR KRHEEBRERSERESRESSEBSSHKEARSESZA RHEE Kezeeesveeraesesetensaecuaagascen 8 


P 906 100 0 
T 760 125 53 4/  PIN-NUMBER 00 0 086 0 06€ 0 026 
T 275 25 85 14/ PIN-NAME Y 0 050 0 036 C aic 


BSBSRSSQRSeFSSORRZERSSBSECSSSWsesc Seance sesseecsecesesesaawseanagekeseeneecgesewseaeezetcveveagenwsesenacanusaeeeeve 


TOTALS 3 CONNECT POINTS 6 LABELS 


4464s eeseeeeoeoeeeres LABELS attached to the SYMBOL e+e reer eseaeesrerereseeores 


TEXT parameters 


x + 4 LAYER e / type LABEL-~TEXT Rgt wdt BPC 


300 400 34 z/ REF-DES ue € 136 Oo 117 0. 879 


200 ~400 35 3 / DEVICE-TYPE DEV 0 136 O 117 6 039 


TOTALS 2 LABELS attached te symto! 


8 TT! ANCE NI ONLY AD 


(Example continued on next page) 
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st BEES tFSe TA BK TSFBBEeEeBVeEFrr= = 


ee ee ee ee ee ee ee ee ee ee ee 2 ee ee ee ee ee ee ee 
TOTALS 4 LINES 
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: * bi RADIWS LA: *R willTH st 
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EXPLANATION OF TERMS USED IN THE -LOG FILE 


As you can see fram the example above, the -LOG file is largely self- 
explanatory. Below are the items that may need explanation: 


P | The letter “P" in the left hand column means connect point. | 


T The letter "T" in the left hand column means a text point 
associated with the connect point (P) listed above it. 


Circles | Circles are not listed separately in the -LOG. They are 
shown aS arcs with a "start" and "end" angle of 0. 


Label # | Label # is listed to the left of label type. Label # is 
merely another way of referring to label type. For example, 


| a reference designator is always label #2; a signal name 
is always label #1, etc. | 


ERROR MESSAGES 


When you pick |CREATE SYMBOL|, the system checks your symbol for certain 
kinds of errors. Below is a list of error and warning messages the system wi’ 
report either on the function screen or in the -LOG file. (NOTE that the 
system checks VIA symbols much more thoroughly than other types of symbols.) 

@ SYMBOL LIMIT EXCEEDED, 512 ELEMENTS IS THE MAXIMUM ALLOWED 


The system has found more than the maximum number of allowed elements 
in your symbol. The symbol file will not be created. 


@ SYMBOL LIMIT EXCEEDED, 256 (textpoints) is the maximum allowed 


The system has found more than the maximum allowed number of textpoint 
in your symbol. The symbol file will not be created. 


@ ERROR: SYMBOL CONTAINS MORE THAN 200 CONNECT POINTS 


The system has found more than the maximum allowed number of connect 
points in your symbol. The symbol will not be created. : 


@ WARNING: CONNECT LINES IN SYMBOL 


Ordinarily you should not have connect lines in a symbol. The system 
issues a warning, but it will create the symbol file. 

| 4 

‘ 
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@ ERROR: CONNECT LINE HAS ZERO LENGTH. SYMBOL WILL NOT BE CREATED 
The system has found a connect line with no length. The symbol will 
not be created. 

@ CANNOT ALLOW SYMBOL WITHIN SYMBOL 
The system has found a symbol placed within your symbol drawing. 

It will not create the symbol file. 
@ SYMBOL ALREADY EXISTS. PICK —> PAGE TO OVERWRITE, ELSE CANCEL 


The name you have given this symbol file has already been used 
for an existing symbol file. Pick |-> PAGE| to input a new name, 
or |CREATE SYMBOL| cammand. 


@ ERROR DURING CREATE SYMBOL VIA: VIA MUST HAVE ONE AND ONLY ONE 
CONNECT POINT 


The system has found fewer than one, or more than one, connect 
point in a VIA symbol drawing. The symbol file will not be created. 


@ ERROR DURING CREATE SYMBOL VIA: VIA. MUST HAVE CONNECT POINT ON 
LAYER ZERO 


The connect point in a VIA symbol drawing is not on layer zero. The 
system will not create the symbol file. 


@ ERROR DURING CREATE SYMBOL VIA: VIA MUST NOT HAVE CONNECT LINES 
The systen has found a connect line in a VIA symbol drawing. It 
will not create the symbol file. 

@ ERROR DURING CREATE SYMBOL VIA: VIA MUST NOT HAVE TEXT POINTS 
ATTACHED TO CONNECT POINT 
The system has found one or more text points attached to the connect 
point in a VIA symbol drawing. The symbol file will not be created. 

@ ERROR DURING CREATE SYMBOL VIA: VIA CONNECT POINT MUST BE AT THE ORIGIN 
The system has found that the connect point in a VIA symbol drawing is 


not at the origin (0,0) of the drawing. The symbol file will not be 
created. 
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@ ERROR DURING CREATE SYMBOL VIA: VIA MUST NOT HAVE REFERENCE 
DESIGNATOR LABEL 


The system has found a reference designator label in a VIA symbol 
drawing. The symbol file will not be created. 
CHECK THE —LOG FILE FOR ACCURACY 
Even if the -LOG file shows no errors, you must check it carefully 
to be sure that you have met the requirements for the type of symbol 
you are creating (especially if the symbol is not a VIA). Here are some 
questions to keep in mind as you review the -LOG file. 
@ Have you placed the required labels on your symbol? 


@ Have you placed all elements on the proper layers? 


@e Have you placed the origin (0,0) of your symbol properly? 


RE-USING THE ORIGINAL SYMBOL DRAWING FIL 


We recommend that you do not delete the original symbol drawing 
file after creating the symbol file with the |CREATE SYMBOL| command. 


Symbol files cannot be edited, but drawing files can. If, for any 
reason, you wanted to alter a symbol, you could edit the original 
drawing and use the |CREATE SYMBOL| command again, instead of having to 
draw the symbol all over again. | 


You may also save some time by using the drawing file for one symbol 
as the basis for drawing another symbol. For example, you could draw a 
DIP14 symbol more quickly by editing a DIP16 drawing than by making an 
entirely new drawing. 
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1, GENERAL INFORMATION 


NO 


CREATING THE PIN DESCRIPTION TEXT FILE 
3. ENITING THE PIN NESCRIPTION FILE 


Le. ai CREATED WITH THE 
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1. GENERAL INFORMATION 


PURPOSE OF PIN DESCRIPTION TEXT FILES 


A pin description text file must exist for every symbol used on a PC 
board design. Pin files allow you to control pad sizes and shapes by pin. 
It also allows you to assiqn the physical layer assignment and the plating 
information for each pintype. 


Pin files contain information that 1S required by the system for: 


1. Physical Design Rules Checking (PDRC) 
2. Artwork Generation 

3. NCPrill 

4. Router 


When you use these system capabilities, the system searches for the 
needed pin files, and then checks for the required information. You will 
receive an error message if the pin files do not exist, or if they a0 not 
contain the needed information.. 


EXAMPLE: PIN DESCRIPTION FILE FORMAT 


DIP14—-PIN 1 
(DIP1L4—PIN) 
(PIN FILE FOR SYMBOL DIP14) 
PINTYPE A 


DRILL .035-P 

PAD CIRCLE=.040 DRILIL-MASK 

PAD SQUARR=.062 COMPONENT-SIDE 

PAD SQUARE=.062 SOLDER-SIDE 

PAD CIRCLE=.080 COMPONFENT-SOLDER-MASK 
PAD CIRCLF=.080 SOLDER-SOLDER-MASK 
PAD CIRCLE=.040 INTERNAL-SIGNAL 
THERMAL-RELIFF FLASH=AB12 IMBEDDED-PLANE 
ANTI-PAD CIRCLE=.040 IMBEDDED-PLANE 
PINTYPE B 

DRILL .035-P 

PAD CIRCLE=.040 DRILL-MASK 

PAD CIRCLE=.062 COMPONENT-SIDE 

PAD CIRCLF=.062 SOLDER-SIDE 

PAD CIRCLE=.080 COMPONFNT-SOLDER-MASK 
PAD CIRCLF=.080 SOLDER-SOLDER—MASK 
PAL) CIRCLE=.040 INTERNAL-SIGNAL 
THERMAL-RELIEF FLASH=ABL2 IMBEDDED-PLANE 
ANTI-PAD CIRCLE=.040 IMBEDDED-PLANE 
PIN 1 A 

PIN 2-14 B 

ENT) 
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NAME AND LOCATION OF PIN FILES 


You must give the pin file exactly the same name as the board symbol file 
it describes, with the suffix "-PIN" added to the symbol name. 


EXAMPLE : 


Symbol file name: DIP14 


Corresponding pin file name: DIP14—PIN 


Pin files may be placed in the current project file or in the SYSTEM-LIBRARY 
We recommend that you keep them in the SYSTEM-LIBRARY. 


CONTENTS OF PIN FILES 


Pin files contain the following information: 


l. PINTYPE 

2. DRILL SIZE AND PLATING INFORMATION FOR EACH PINTYPE 

- PAD SIZE, SHAPE AND LAYER FOR EACH PINTYPE 

e ANTI-PAD INFORMATION 

THERMAL RELIEF INFORMATION 

- DEFINITION OF WHICH SYMBOL PINS BELONG TO EACH PINTYPE 


Nn UI W 
6 


GENERAL PRINCIPLES 


3. 


All symbols on the PC board must have pin files. 


Pin files should be created so that they can be used with all boards; 
and for boards with multiple internal power and signal layers. When 
using pin files, the system ignores any information it does not 

need during the creation of a board. You should create pin files to 
suit your maximum board designs. 


All sizes specified in the pin file(s) require an entry in the 


APERTURE-TAB file when you generate artwork or perform NCDrill. If 
you use too many different sizes, you may have difficulty setting 
up an APERTURE-TAB file for a photoplotter aperture wheel. (Most 
aperture wheels can hold a maximum of 24 different aperture sizes.) 
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pas CREATING THE PIN DESCRIPTION TEXT FILE 

The |EDIT PIN FILE| lead-thru allows you to create and edit pin 
files. It reduces the possibility of numerous format errors that could 
be generated when a pin file is created on a text editor keyboard. 


When you create pin description files for your PC board designs, 
the Telesis system assists you in the following ways: 


1. Automatically positions the cursor to the proper position. 

2. Automatically inputs keywords required in the file. 

3. Places parentheses () around comment lines. 

4, Issues error messages if your input was improperly formatted. 

NOTE: When opening an existing pin description text file, 

error messages may appear on the function screen if 
your file was not created with the |EDIT PIN FILE| 
lead-thru. (See ) 


The following steps will lead you through the creation of the 
pin description text file: 


STEP 1.  |TEXT LEADTHRU| 
Pick the |TEXT LEADTHRU| command to enter the selected menu 


nage containing options for creating and editing text 
files. 


STRAP 2. 


Pick the |EDIT PIN FILF| command to begin the creation of 
the new pin description file. The system will prompt you 
for a file name. The file name may contain up to 18 alphanumeric 
Characters (no biank spaces) with the -PIN suffix included. 


EXAMPLE: |EDIT PIN FILE| (FILE NAME) DIP14-PIN | ENTER | 
The system displays the DIP14—PIN text file on the 


graphics screen as a new file. The display will have 
the information shown below. 


_ DIP14-PIN | 
(DIP14-PIN) 
END 
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You may use the following commands to add information between 
(DIP14—PIN) and the END statement. 


STEP 3. 


EXAMPLE : 


New 


ADD PINTYPE | 

ADD DRILL| 

ADD PAD 

ADD THERM-RELIEF | 


ADD PIN LINE | 


ADD COMMENT | 


|ADD PINTYPE | 


In some cases, a board symbol has only one pintype. All pins 
asSigned to that symbol have the same drill, pad, anti-pad and 
thermal relief specifications. In other cases, a board symbol may 
have more than one pintype. Different pins assigned to the symbol 
have different drill, pad, anti-pad and thermal relief specifications. 


You must input a paragraph in the pin file describing each 
pintype. You must input the PINTYPE line before inputting 
the pin information (drill, shape, size, layer, etc.). 

If the file has more than one pintype, you must input a 


name that distinguishes one pintype from another; for 
exanple: PINTYPE A, PINTYPE B, etc. 


|ADD PINTYPE|  (PINTYPE NAME) A | ENTER | 


The line appears on the graphics screen as part of 
the file: 


DIP14—PIN 


(DIP14—PIN) 


Cursor -—->|* |_| PINTYPE A 


Position 


END 


The pintype name may contain up to four alphanumeric characters. 
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STEP 4. SELECT UNITS 


Pick either |UNITS:ENGLISH| or |UNITS:METRIC] as your input unit for 
drill size and pad size. 


If you do not make a choice, the default is English units. Note that 
when you choose English or metric units, you are choosing an input value 
for this file only. THIS INPUT VALUE DOES NOT AFFECT ANY OTHER FILES IN 
YOUR PROJECT. 


When you input a number for size, if a decimal point is part of the 
number, the system assumes either inches or millimeters (depending on the 
input you chose). If this number has no decimal point, the system assumes 
mils for English units input and board database units (.0lmm) for metric 
input. 


You may change the unit of measurement at any time. However, note 
that when you choose a new unit of measurement, ONLY THOSE DRILL SIZES AND 
PAD SIZES FOLLOWING THAT UNIT OF MEASUREMENT ARE IN THAT ONIT. Drill sizes 
and pad sizes following the previously chosen unit are in that previously 
chosen unit of measurement. 


For example, in the file below, the drill size is in mils, while the 
pad circle width is in millimeters. 


DIP14—PIN 
(DIP14—PIN) 7 
*  PINTYPE A 
- UNITS:ENGLISH 
* DRILL .035-P 
UNITS :METRIC 
* PAD CIRCLE=.040 DRILL-MASK 
END 


STEP 5. ADD DRILL 


Pick the |ADD DRILL| command to input the drill size in mils or 
millimeters (depending on which input unit you chose) and the type of 
plating for that hole: |PLATED|, |NOT PLATED|, or |OPTIONAL|. When you 
input a number for size, 1f a decimal point is part of the number, the 
system assumes either inches or millimeters (depending on the input unit 
you chose). If this number has no decimal point, the system assumes mils 
for English units input and board database units (.0lmm) for metric input. 


EXAMPLE: |ADD DRILL] ( DRILL SIZE [in mils] ) 35  |ENTER| 
Pick plating type: | PLATED 
EAT 
OPTIONAL | 
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DIP14~PIN 
(DIP14—PIN) 


___* PINTYPE A 
* || DRILL .035-P 
END 


STEP 6. |ADD PAD| 
Pad information contains the keyword, PAD, followed by a geametric 
shape, a size in mils or millimeters (depending on SS input unit 
you chose) , and a physical layer assignment. 


Currently, the system provides the following shapes: 


NOTE: The physical layer nomenclature must be EXACTLY the same as used in the 
LAYERSTD FILE. (Refer to Layer Standard File section of the manual.). 
The physical layer assignment may contain up to 24 alphanumeric characters 
with no blank spaces. 


EXAMPLE ; 


| ADD “PAD| |CIRCLE| (WIDTH) 40 |ENTER| (LAYER) DRILL-MASK | ENTER| 


RESULT: 
DIP14-PIN 
(DIP14—PIN) 
New * PINTYPE A 
Cursor --——>/|* DRILL .035-P 


Position |{* |_| PAD CIRCLE=.040 DRILL-MASK 
| END 
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STEP 7. |ADD THERM-RELIEF| 


The thermal relief line of the pin file contains the following 
information: 


1. The keyword THERMAL-RELIEF 

2. A photoplotter aperture type (EX. FLASH) | 

3. A name that distinguishes one thermal relief from another. 

4. A physical layer assignment (up to 24 alphanumeric characters) | 


The thermal relief name may contain up to 10 alphanumeric characters 
with no blank spaces. 


EXAMPLE : 


|ADD THERMAL RELIEF| |FLASH| (NAME) AB12 |ENTER| (LAYER) IMBEDDED-PLANE | ENTER] 


RESULT: 

* PAD SQUARE=.080 SOLDER-SIDE 
New * PAD CIRCLE=.080 CCMPONENT-SOLDER-MASK 
Cursor ——=—> |* PAD CIRCLE=.080 SOLDER-SOLDER-MASK 
Position * PAD CIRCLE=.040 INTERNAL-SIGNAL 

# 


|_| THERMAL RELIEF FLASH=AB12 IMBEDDED-PLANE 
END 


When the THERMAL-RELIEF line of the file is input, the system 
immediately prampts you for ANTI-PAD data. You must now select the shape of 
the ANTI-PAD from the menu displayed on the function screen. 


EXAMPLE ; 
Pick: |CIRCLE] (WIDTH) .040 | ENTER| 

The physical layer nomenclature must be exactly the same for the 
THERMAL-RELIEF line and the ANTI-PAD line. The system automatically 
inserts the same physical layer name from the THERMAL-RELIEF line 
to the ANTI-PAD line of the pin file. 


RESULT: 


* PAD SQUARE=.080 SOLDER-SIDE 
x PAD CIRCLE=.080 COMPONENT-SOLDER-MASK 
* PAD CIRCLE=.080 SOLDER-SOLDER-MASK 
* PAD CIRCLE=.040 INTERNAL-SIGNAL 
* THERMAL-RELIEF FLASH=AB12 IMBEDDED-PLANE 
* |~|  ANTI-PAD CIRCLE=.040 IMBEDDED-PLANE 
END 


SS ART RAAT SS BETA LTD CAL EAA INTE) SALTS REMAND SASS TT AEE PE ALP EGE LEIP IESE AI ALY CLD LSAT LTD AT NEY CPOE ALLY LED SLIP LI ATL EEL LEI LIELD LLLP: TN LOL LATE LI SING, LIE LG NEY EIS LED LORY ETE: LEY STONY TED 
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STEP 8. |ADD PIN LINE| 


After inputting specifications for all pintypes ass igned to the symbol, 
you must list the pins that belong to each pintype. The list contains one 
line for each pin or series of pins belonging to a pintype. 


Each line begins with the keyword PIN, followed by pin number(s) and 
the name of the pintype for these pins. 


PIN 1,3,5 A 
PIN 2 4 6-14 B 


nn 
PIN l A 
PIN 2-14 8B 


EXAMPLE : EXAMPLE 3 


If more than one pin is assigned to a pintype, you may enter a sequential 
series of pin numbers by using a hyphen. If the pin numbers are not sequential, 
you May use commas or spaces to separate a number of pins assigned to that pintype. 
EXAMPLE: |ADD PIN LINE| (PIN LIST) 1 [ENTER] (PINTYPE NAME) A_ |ENTER| 


[ADD PIN LINE] (PIN LIST) 2-14 [ENTER| (PINTYPE NAME) 8B |ENTER| 


RESULT : 

~ PAD CIRCLE=.080 SOLDER-SOLDER-MASK 
PAD CIRCLE=.040 INTERNAL-SIGNAL 
THERMAL-RELIEF FLASH=AB12 IMBEDDED-PLANE 
ANTI-PAD CIRCLE=.040 IMBEDDED-PLANE 

Cursor PINI A 


Position ——>; | | PIN 2-148 
: END 
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STEP 9. |ADD COMMENT| 


Use the |ADD COMMENT| command to add comment lines to the pin file. 
The comment line is autamatically placed within parentheses ( ). This 


identifies the line of text as a comment. 


DIP14—PIN 
Current 
Cursor -——>| || (DIP14-PIN) 
Position ~ PINTYPE A 
DRILL .035=P 


EXAMPLE: |ADD COMMENT| -——-> Keyboard Menu 
PIN FILE FOR SYMBOL DIP14 =| ENTER| 


INPUT : 
RESULT : 
DIP14-PIN 
New _  (DIP14—PIN) | 
Cursor --—->| |_| (PINFILE FOR SYMBOL DIP14) 
Position PINTYPE A 


DRILL .035=-P 


cs unrest SETI Rs SS SU a REE AS CE RSIS 


Since the camment line is optional and is ignored by the system, youi 
may place the comment line above the section or line it is related to. The 
|ADD COMMENT] command allows you to input additional information for easy 
interpretation of the pin file. 
you may input a maximum of 59 alphanumeric and blank spaces on 
a comment line. If your input exceeds the 59 alphanumeric 
characters, the system interrupts your input and inserts the 


59-character comment line on the file. 


NOTE: 
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STEP 10.  |DONE| 


Pick |DONE| when you are finished with the creation of the pin 
description file. to close the file, pick one of the following commands: 


|SAVE FILE| - causes the system to save the active version of 


the file. The file is saved under the same 
revision label that was named when the file was > 


opened. 


If you created a new file, the system assigns a 
revision label of "1" when you close the file. 


EXAMPLE 
Active File: DIP14—-PIN 


|\SAVE FILE|: DIP14-PIN 1 


|SAVE FILE NEW RV| - allows you to input a new revision label for your 
active file. The new revision label may contain | 
four alphanumeric characters. 


“The system saves the file that you openedd under 
the new revision label WITHOUT deléting or 
changing the original and its revision. 

EXAMPLE ; 


Original Version (old REV): DIP14-PIN 


|SAVE FILE NEW RV| : (REV) 2 |ENTER| 
RESULT: DIP14-PIN 2 


| CANCEL ACTV FILE| - causes the system to delete the active version of 
the file. The original is not deleted; it keeps 
the same revision label. 


|EDIT FILE| - allows you to "menu-back" and return to the 
. active file for further editing. 
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3. EDITING THE PIN DESCRIPTION FILE 


AS you create a pin description file for a particular PC board symbol, 
you may wish to make additions or corrections. You may also edit the 
file at a later time to update any version of a file you previously 
created. When you reopen the file, you must input the name of the pin 
description file and the revision label. Simply pick ENTER after 
inputting the pin file name if you wish to edit the latest version. 


You can use the following commands to edit the pin description file : 


CHANGE PINTYPE DELETE SECTION 
CHANGE DRILL UNDELETE SECTION 
CHANGE PAD . DELETE LINE 
CHANGE THERM - REL UNDELETE LINE 
CHANGE ANTI - PAD CHANGE COMMENT 


CHANGE PIN LINE 


POSITIONING THE CURSOR 
To edit a file, you must always move the cursor to the proper position. 
The cursor remains in the left margin of the file, and must be 
positioned at or above the line to be edited. 
For ADD commands used during editing :; 
Position the cursor on the line above the desired location of 
the new line. Lines positioned below the cursor shift down 
when the new line is inserted. 
If the cursor is positioned at the END statement, the new line 
will be positioned above the END statement. 
For CHANGE or DELETE commands : 


Move the cursor to the line to be changed or deleted. 


Use these lines to move the cursor : 
SEC UP - Moves the cursor up one section. 
SEC DWN - Moves the cursor down one section. 
LINE UP —- Moves the cursor up one line. 


LINE DWN - Moves the cursor down one line. 
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THE DIFFERENCE RETWEEN A SECTION AND A LINE 


The system grouns the pin description file into sections 
of interrelated data. For example, the file may contain information 
about more than one pintype (PINTYPE A, PINTYPE RB, etc.). Therefore, 
each pintype paragraph in the pin file is identified by the system 
as a section. When editing within a section, you may use the |LINE UP| 
and |LINE DWN| commands to position the cursor to a line you wish to | 
CHANGE or DELETE. 


While you are working within a section, asterisks (*) appear at the 
left margin of your file. The asterisk flags each line comprising a‘PINTYPE 
section, and labels the section were you may perform editing tasks. When you 
pick |DONE|, the system positions the cursor back to the PINTYPE line of that 
section and cancels the asterisk display. 


When the cursor is positioned at a PINTYPF line, use the |SEC DWN| 
command to move the cursor to the next PINTYPE section. In some cases, a 
section may consist of only one line. For example, each PIN LINE is defined 
bv the system as a section. 


EXAMPLE: |LINE DWN| (Picked 4 times) 


EXAMPLE : 
DIP14-PIN 1 
(DIP14—PIN) © 
Current _ (PIN FILE FOR SYMBOL DIP14) 
Cursor -->|* | |  PINTYPE A 
Position |* DRILL .035-P 
|* PAD CIRCLE=.040 DRILL-MASK 
New * PAD SQUARE=.062 COMPONENT-SIDE 
Cursor -->|* | | | PAD SQUARE=.080 SOLDER-SIDE 
Postion eT 
EXAMPLE: |SEC DWN| (Picked twice) 
Current PAD CIRCLE=.040 INTERNAL SIGNAL 
Cursor THERMAL-RELIEF FLASH=AB12 IMBEDDED PLANE 
Position ANTI-PAD CIRCLF=.040 IMBEDDED-PLANE 
——> |_| PIN1 A 
New PIN 2-14 B 
Cursor --->| |_| END 
Position 
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IF THE FILE IS LONGER THAN SHOWN ON THE GRAPHICS SCREEN 


If you add lines to the file after the graphics screen is full, the file 
scrolls up so that the bottom lines are visible and the top lines are not. 
Use the LINE and SEC commands to scroll your file to the lines or sections you 
wish to edit. | 


TO CHANGE INFORMATION IN THE FILE 


Use the CHANGE commands to change or update the pin description file. 
You must move the cursor to the line you wish to edit. 


When you wish to edit lines within a section of the pin file, use the 


ae UP| and |SEC DWN| commands to position the cursor to that section. The 
E PT E| command allows you to edit all lines assigned to that 

pint section. When the system prompts you for a pintype name, simply 

pick ENTER | to flip to the appropriate menu page for changing information 

within that pintype section: Each line assigned to that section is flagged 

with an asterisk at the left margin. 


EXAMPLE: Cursor is positioned at the PINTYPE A section 
Pick: |CHANGE PINTYPE|  |ENTER| 


RESULT: The asterisk display appears on the graphics screen. 


DIP14-PIN 1 
(DIP14-PIN) 
eu (PIN FILE FOR SYMBOL DIP14) 
|_| PINTYPE A 


DRILL .035-P 

PAD CIRCLE=.040 DRILL-MASK 
PAD SQUARE=.062 COMPONENT-SIDE 
PAD SQUARE=.080 SOLDER-SIDE 


+ + OF + > 


_ EXAMPLE: Use |LINE DWN| to position the cursor to the line to be changed. 


PICK: | CHANGE PAD | | 
INPUT: |SQUARE| (WIDTH [in mils]) 85 |ENTER| (LAYER) SOLDER-SIDE |ENTER| 


RESULT: The pad size .080 was changed to .085. 


“DIP14—PIN i 
(DIP14—PIN) 
(PIN FILE FOR SYMBOL DIP14) 


“i PINTYPE A 

* DRILL .035-P 

z PAD CIRCLE=.040 DRILL-MASK 
Current : PAD SQUARE=.062 COMPONENT-SIDE 
Cursor --->|* | | PAD SQUARE=.085 SOLDER-SIDE 
Position | | 
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When you use the CHANGE commands, you may pick |ENTER| for | 
any input that is unchanged. For example, if you use the |CHANGE PAD| 
command to update the pad size only, pick |ENTER| for those prompts 
that already have the correct information displayed on the graphics 
screen. 


EXAMPLE: 


Current Line 


PAD CIRCLE=.040 DRILL-MASK 


PICK: |CHANGE PAD} |CIRCLE| (WIDTH [IN MILS]) 45 |ENTER| (LAYER) |ENTER| 


RESULT: The pad size is changed to .045; DRILL-MASK remains the same. 
PAD CIRCLE=.045 DRILL-MASK 


DELETING INFORMATION FROM THE FILE 


Use these commands to DELETE and reinsert information on the 
pin description file: 


|DELETE LINE | - This command deletes one line from the 
file. You must move the cursor to the 
line you wish to delete within a Section. 


|UNDELETE LINE|  —- This command reinserts the last line deleted. 
You may use |UNDELETE LINE| to reposition the 
line to another area of the file within a 
section. The system restores the line below your 
new cursor position regardless of the line’s 
Original placement. 


|DELETE SECTION| —- This command deletes an entire section 
from your file. You must move the cursor 
to the beginning of the section you wish 
to delete. | 


|UNDELETE SECTION| - This command restores the last section you 
deleted. You may reposition an entire 
section to another location in the pin file. 


NOTE: You cannot delete the symbol name at the top 
center poSition of your file, or the END statement. 
You can only delete lines that you input when you 
created the file. 


12/83 LIBRARY-33 


USING THE | DELETE SECTION | AND | DELETE LINE | COMMANDS 


Since the system may recognize a line as a section, you may use the 
|DELETE SECTION| command to eliminate a line from the pin file. 


Deleting a comment line (section) from the pin file. 


EXAMPLE : 
DIPI4—-PIN ) : 

___ (DIP14-PIN) 

|~| (PIN FILE FOR SYMBOL DIP14) | 
PINTYPE A 
DRILL .035-P 
PAD CIRCLE=.040 DRILL-MASK 

PICK: |DELETE SECTION | 


When you pick |DELETE SECTION|, the comment line (PIN FILE FOR 
The contents below your 


SYMBOL DIP14) is deleted from the file. 
deleted line will shift up and close the open line. 


RESULT : 


DIP14-PIN 1 


_ (DIP14-PIN) 
|_| PINTYPE A 

DRILL .035-P 

PAD CIRCLE=.040 DRILL-MASK 


Use the |SEC UP| or |SEC DWN| commands to reposition the cursor to 
Pick the |UNDELETE SECTION| command to reinsert 


another section of the file. 
the line (PIN FILE FOR SYMBOL DIP14) to a new position below the cursor. 
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EXAMPLE: Deleting a line from the PINTYPE A section of the file. 


DIP14-PIN 1 
(DIP14—-PIN) 
Cursor {* _ PINTYPE A 
----> {!* | "| DRILL .035-P 
* PAD CIRCLE= ° 0 40 DRI LL~-MASK 
PICK: |DELETE LINE | 
RESULT: The DRILL line of the file is deleted. 
DIP14-PIN i] 
(DIP14—PIN) 
Cursor |* — PINTYPE A 
---—-> |* | | PAD CIRCLE=.040 DRILL-MASK 


UNDELETE LINE| command to reinsert the DRILL 


You may now use the 
line hack to the pin file. 

Use the |LINE UP| command to position the cursor back to the 
Pick [UNDELETE LINE| to reinsert it to its original 


PINTYPE A. 
position in the file. 


12/83 LIBRARY-35 


4. PIN DESCRIPTION FILES NOT CREATED WITH THE |EDIT PIN FILE| LEADTHRU 


You may currently have pin description files on your system that were not 
created with the |EDIT PIN FILE| lead-thru. You may edit these files using 
the |EDIT PIN FILE] command. 


When you open one of these files with the |EDIT PIN FILE| command, 
the system checks it for formatting errors. If errors are present, the 
system places a message on the function screen telling you how many faulty 
line exist in the file. It displays the file on the graphics screen with 
all faulty lines bracketed between parentheses ( ) and asterisks (*). 


EXAMPLE: (*PAD CIRCLE =.040 DRILL MASK*) 


The line is incorrect because there is a space between CIRCLE and the 
equals sign (=). A hyphen should also appear between the words DRILL and 
MASK. 


The lines in parentheses are now comments. You may delete these lines 
with the |DELETE LINE|command. Use the ADD commands to input the correct 
information. | 


If you are using the optional VT101 terminal to create and edit the pin 
file; refer to the example at the beginning of this section for general 
formatting requirements. You may later use the |EDIT PIN FILE| lead-thru to 
display the file on the Telesis system and to check it for formatting errors. 


NOTE: The spacing requirements, kevword spelling, individual line 
formats and the maximum character inputs are described within 
this section. However, refer to the COMMANDS section of this 
manual for additional information on each command used to create 
and edit the pin description file. 
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5. PIN FILES WITH SPECIAL REQUIREMENTS 
VIAS 


A via symbol has a connect point, but the connect point does not have a 
pin number. Use the |ADD PINTYPE| command to insert the keyword PINTYPE to 
the pin file. When the system prompts you for a pintype name, input a space, 
then |ENTER|. The keyword PINTYPE appears on the graphics screen WITHOUT a 
pintype name. 


EXAMPLE : 


VIA-PIN 1 
(VIA -PIN) 
PINTYPE 
DRILL: .«035=P 
PAD CIRCLE=.040 DRILL-MASK 
PAD CIRCLE=.062 COMPONENT-SIDE 
PAD CIRCLE=.062 SOLDER-SIDE 
PAD CIRCLE=.080 COMPONENT-SOLDER-MASK 
PAD CIRCLE=.080 SOLDER-SOLDER-MASK 
PAD CIRCLE=.040 INTERNAL-SIGNAL 
THERMAL-RELIEF FLASH=AB12 IMBEDDED-PLANE 
ANTI-PAD CIRCLE=.040 IMBEDDED—PLANE — 
END 


EDGE CONNECTORS 

Edge connectors require a pin file even though they do not have drill or 
pad specifications. For this pin file, you need to input the PINTIYPE line, 
and the PIN LIST. | 


EXAMPLE : 


ECON-PIN 1 


(ECON-PIN) 

PINTYPE A 

PIN 1-100 A 
END 
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DRAWING FORMATS 


1, GENERAL INFORMATION 


2. TWO METHODS OF FILING A DRAWING 
FORMAT IN A LIBRARY 
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ee 


1. GENERAL INFORMATION 
We recommend that you use the system to draw a copy of your standard 
Grawing format(s) or outlines in each of the standard sizes: A, B, C and 


D SIZES. Then keep these formats in the SYSTEM-LIBRARY to be uSed each 
time you begin a new schematic or board drawing. 


The system does not require you to keep a library copy of your drawing 
format, but it will save you the time involved in drawing the format on 


the system every time you create a new drawing. 


ELEMENTS 


Use lines, arcs, and/or circles in the format drawing. Do not use 
connect lines, connect arcs or connect points. 


TEXT 


Add the text in your format drawing with the |ADD NOTES| command only. 


LAYERS 


Refer to the Telesis Layer Standards Table (p. GRAPHICS-8) for the proper 
layer settings for the drawing format. 


EXAMPLE 
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2- TWO METHODS OF FILING A DRAWING FORMAT IN A LIBRARY 


You may keep the library copy of your drawing format as either a symbol 
file or a drawing file. Each method has its advantages and limitations. 


SYMBOL FILE METHOD 


To use this method, follow the same basic procedure as in creating any 
other symbol file: 


STEP 1 Open a drawing file. 
STEP 2 Draw the format according to your campany’s standards. 


STEP 3. Use the |CREATE SYMBOL| command to create a symbol 
file fran the drawing file. 


Whenever you open a new board or schematic drawing, you may use the ADD 
SYMBOL cammands to place your format in the drawing. 


The only drawback to this method is that you must create a pin description 
text file to correspond with this symbol file. Even though your drawing format, 
of course, has no pins, the system cannot perform design rules checking or artwork 
unless it verifies that there is a pin file for every symbol on a board drawing. 


The pin file you must create, 1f you use this method, should have the format 
shown in this example: 


(PIN FILE FOR DRAWING FORMAT) 
(FILE NAME FORMAT-PIN) 
PINTYPE 

END 


DRAWING FILE METHOD 


you may keep a library copy of your drawing format as a drawing file 
rather than as a symbol file if you wish. 


With this method, each time you begin a schematic or board drawing, you 
use the |OLD DRAWING] command to open the format drawing file. Then change 
the name of the format drawing file to the name you wish to use for the schematic 
or board drawing. | 

If you use this method, you must draw the format twice: 


1. You must have one copy of the format that you opened with 
the |BOARD DRAWING| cammand. — 


2. You must have another copy of the format that you opened 
with the |OTHER DRAWING| command. | 
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The format drawing file that you opened with |BOARD DRAWING| , can only 
be used in board drawings; and the one you opened with [OTHER DRAWING|, can 
only be used in schematics or other drawings. 

If you choose this method, be sure to name these two library drawing 
files in a way that indicates which is to be used with boards, and which is 
not, for example: . 


Ist drawing file name: FORMAT-BRD-SIZE-A 
2nd drawing file name: FORMAT-SCH-SIZE-A 
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DEVICE DESCRIPTION FILES 


1. GENERAL INFORMATION 
o EXAMPLE 
o LOCATION OF DEVICE FILES 
O TELESIS-PREPARED DEVICE LIBRARY 


2. CONTENTS OF A DEVICE DESCRIPTION FILE 
3. CREATING A DEVICE DESCRIPTION FILE WITH THE TEXT LEADTHRU 


4, EDITING A DEVICE DESCRIPTION FILE WITH THE TEXT LEADTHRU 


POSITIONING THE CURSOR 

[HE DIFFERENCE BETWEEN A SECTION AND A LIWE 
CHANGING INFORMATION IN THE FILE 

DELETING INFORMATION FROM THE FILE 
CONTINUATION LINES - 

USING THE MERGE AND BREAK LINE COMMANDS 
EDITING A DEVICE FILE NOT CREATED WITH THE 
EDIT DEVICE FILE TEXT LEADTHRU 


oO Oo 0O0OlmlUCUCODUrmCOUOUCUODCOODS 
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DEVICE DESCRIPTION FILES 
1. GENERAL INFORMATION 


EXAMPLE (DEVICE DESCRIPTION FILE: 7400) 
PACKAGE DIP14 
CLASS IC 
PINCOUNT 14 
PINORDER 7400 AB Y 
PINUSE 7400 IN IN OUT 
PINSWAP 7400 AB 
FUNCTION Gl 7400 1 2 3 
FUNCTION G2 7400 4 5 6 
FUNCTION G3 7400 9 10 8 
FUNCTION G4 7400 12 13 11 
POWER +5V; 14 
GROUND GND; 7 
END 


Device description files provide information about each physical 
device, its logic functions, and all pin information. The system 
takes information from device files when the operator uses the 
|EXTRACT NETLIST|, or |LOAD TXT NETLIST| command to create the net data 
base file. Device files are essential for the following system 
capabilities requiring a net data base: 


-AUTOMATIC ASSIGNMENT- ~INTERACTIVE PLACEMENT— 

-AUTOMATIC PLACEMENT- ~AUTOMATIC SWAPPING OF GATES AND PINS- 
-BACK ANNOTATION- ~LOGICAL DESIGN RULES CHECKING- 
-AUTOMATIC ROUTING- 


LOCATION OF DEVICE FILES 


When the operator uses the |EXTRACT NETLIST| or |LOAD TXT| NETLIST 
command, device files must be in the current project or in the 
SYSTEM-LIBRARY. It is recammended that devices files be kept in the 
SYSTEM-LIBRARY. 


TELESIS-PREPARED DEVICE LIBRARY 


The Telesis-prepared device description files are shown in 
Volume 2 of this manual. In addition, the operator may create 
device files for specific requirements. 


Like all text files required by the system, device files have 
specific format requirements. To assist the operator in meeting 
these requirements, the system provides the |EDIT DEVICE FILE| 
text leadthru. The following sections describe the leadthru 
step-by-step. 
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2. CONTENTS OF A DEVICE DESCRIPTION FILE 
A device description file contains the following information: 


© The physical PACKAGE. (DIP14) 
o The CLASS associated with the device. (IC, IO or DISCRETE) 


© The number of pins contained on the device, or the 
PINCOUNT. 


© The types of logic FUNCTIONS contained within the device, 
and how their logical pins correspond to the pin numbers 
on the device. 


o The use of each pin contained on the device. (IN, OUT, etc.) 


© The swappable pin names contained on single logic function 
types within the device. 


© The connection of power and ground pins. 


The exanple below illustrates the 7400 device shown in the TIL 
Data Book for Design Engineers and the Telesis device description 
file. The information for many device description files can be acquired 
from the TTL Data Book for Design Engineers which illustrates devices 
by "family" (i.e., TIL, ECL, etc.). For example, the 7400 device (TIL) 
pictured below, shows the four NAND2 gates and their appropriate 
function slots. 


DEVICE 7486 — DEVICE DESCRIPTION FILE 


(DEVICE DESCRIPTION FILE: 7489) 
PACKAGE DIP14 

CLASS IC 

PINCOUNT 14 

PINORDER 74809 AB Y 
PINUSE 7488 IN IN OUT 
PINSWAP 7486 AB 

FUNCTION Gl 74868 1 2 3 
FUNCTION G2 74880 4 5 6 
FUNCTION G3 74808 9 18 8 
FUNCTION G4 7488 12 13 ll 
POWER +5V; 14 

GROUND GND;7 

END 
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3. CREATING A DEVICE DESCRIPTION FILE WITH THE TEXT LEADTHRU 


The text leadthru capability allows the operator to create 
a device file on the function screen, with the system maintaining 
the proper formatting requirements for each line entry. The operator 
simply uses the interactive commands on the |EDIT DEVICE FILE| 
leadthru to input and edit the information contained in the file. 
The leadthru reduces the possibility of numerous formatting errors 
that could result when the text file is created on a text editor 
keyboard. 


When using the |EDIT DEVICE FILE| leadthru, the system assists 
the operator in the following ways: 


o Automatically positions the cursor when the operator 
inputs information. 


o Automatically inputs the keywords required in the file. 
© Places parentheses ( ) around comment lines. 


o Issues error messages if the operator-defined input 
is improperly formatted. 


The operator may use the steps described below to create a 
device file using the leadthru capability: 


STEP 1. |TEXT LEADTHRU| 


Pick the |TEXT LEADTHRU| command to display the menu of leadthru 


options: 
EDIT DEVICE FILE | 


EDIT APERTURE-TAB| 
EDIT PIN FILE 
EDIT LAYERSTD 
EDIT PENPLOT-CON | 


12/84 LIBRARY-45 


STEP 2. |EDIT DEVICE FILE| 


Pick the |EDIT DEVICE FILE] command to open an existing device 
file, or to create a new file. 


EXAMPLE: |EDIT DEVICE FILE| (FILENAME) 7400  |ENTER| 


If creating a new file, the operator may input up to 18 
alphanumeric characters with no blank spaces. A revision label 
with up to four alphanumeric characters may be specified. 
Separate the filename fram the revision with a blank space. 


The device file name specified is the same name that will be 
used as the device type label on the logic symbols belonging to 
the device. For example, the device 7400 (Quad 2-input NAND) 
must have a device type label 7400 on each 7400 logic symbol 
(NAND2) on the schematic. 


In cases where a symbol does not have a device type label, 
the system uses the symbol name as the device type. In these 
cases, the device description file must have the sane name 


as the symbol: 
EXAMPLE 1: SYMBOL NAME: NAND2 
SYMBOL DEVICE TYPE LABEL: 7400 
CORRESPONDING DEVICE FILE NAME: 7400 
EXAMPLE 2: SYMBOL NAME: RPACK4 


SYMBOL DEVICE TYPE LABEL: None 
CORRESPONDING DEVICE FILE NAME: RPACK4 


The example below illustrates the NAND2 gate (FUNCTION G4) with 
the 7400 device type label, and the 7400 device description file. 


(7400) 
PACKAGE DIP14 


| PINCOUNT 14 
SAOQO PINORDER 7400 A B Y 


PINUSE 7400 IN IN OUT 


DEVICE TYPE ATTACHED 


42 PINSWAP 7400 A B 
Fr 14 FUNCTION Gl 7400 1 2 3 
43 ; FUNCTION G2 7400 4 5 6 
FUNCTION G3 7400 9 10 8 
8B FUNCTION G4 7400 12 13 11 
POWER +5V; 14 
GROUND GND; 7 
END 
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When |ENTER| is picked, the system displays the following 
information on the graphics screen: 


(7400) 


END 


(The cursor is positioned at the start of the comment 
line (7400) ). 


The operator may now use the following commands to add 
information between (7400) and the END statement. 


ADD PACKAGE| ADD PINORDER| 

ADD CLASS] ADD PINUSE 

ADD PINCOUNT | ADD PINUSE CONTINUATION | 
ADD COMMENT] ADD PINSWAP 

ADD CONTINUATION LINE| ADD FUNCTION | ; 

ADD POWER 

ADD GROUND | 


ADD NC] 


STEP 3. |ADD PACKAGE | 


Pick the |ADD PACKAGE| command to enter the package name. 
EXAMPLE: |ADD PACKAGE| (ENTER PACKAGE NAME) DIP14  |ENTER| 
The package name must be identical to the name of the component 
symbol used for this device on the board drawing. 


A maximum of 14 characters are allowed, with no blank spaces. 


RESULTING GRAPHICS SCREEN DISPLAY: 


7400 


(7400) 
PACKAGE DIP14 
END 
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STEP 4, |ADD_CLASS| 


Pick the |ADD CLASS| command, then pick the device’s class type 
from one of the three menu box choices provided: 


CLASS IO 

CLASS IC 

CLASS DISCRETE| . 
EXAMPLE: |ADD CLASS | [CLASS IC| 


RESULTING DISPLAY ON THE GRAPHICS SCREEN: 


7400 


(7400) 
PACKAGE DIP14 


CLASS IC 
END 


STEP 5. |ADD PINCOUNT| 


Pick the [ADD PINCOUNT| cammand to enter the number of pins on 
the physical device. 


EXAMPLE: [ADD PINCOUNT| (PINCOUNT) 14 [ENTER | 


The PINCOUNT must be an integer. 


NOTE: The PINORDER section may not be omitted if the PINCOUNT 
entered here is less than the largest pin number on the 


symbol. 


RESULTING DISPLAY ON THE GRAPHICS SCREEN: 


T 400°°° SF 
| (7400) , | 
| PACKAGE DIP14 | 

CLASS IC 

PINCOUNT 14 

END 
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STEP 6.  |MENU->| |ADD PINORDER | 


Pick the |ADD PINORDER| command, then enter a logical function 
type followed by the pin names for that function. 


EXAMPLE: |ADD PINORDER| (ENTER FUNCTION TYPE) 7400 ENTER 


(ENTER LIST OF PIN NAMES) ABY_ ENTER 


The function type may contain up to 18 alphanumeric characters 
with no blank spaces. It must be the same name as the function 
type label on the logic symbol. If the logic symbol has no 
function type label, this entry must be the same as the device 
type label on the logic symbol. The system will add the | 
function type label to each line entry contained in the 
PINORDER section of the file. 


Pin names may contain up to eight alphanumeric characters with no 
blank spaces. Pin names must be separated with a blank space. 


RESULTING DISPLAY ON THE GRAPHICS SCREEN: 


7400 


(7400) 

PACKAGE DIP14 

CLASS IC 

PINCOUNT 14 
PINORDER 7400 AB Y 
END 


When the operator uses the |ADD PINORDER| command, the system 
opens the PINORDER section of the file. The section is 
highlighted with an asterisk display preceding each line entry 
under PINORDER. 


The following commands may then be used to build the PINORDER 
section of the device file: 


ADD PINUSE 
ADD PINUSE CONTINUATION| 


ADD CONTINUATION LINE] 
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STEP 7. [ADD PINUSE| 


Pick the |ADD PINUSE| command, then enter a pinuse code for 
each pin name entered on the PINORDER line of the file. 
There are nine pinuse codes available on the menu: 


IN OUT OCA BI TRI OCL 
NC POWER GROUND 
EXAMPLE: [ADD PINUSE| [IN| |IN| |OUT| | ENTER | 


RESULTING DISPLAY ON THE GRAPHICS SCREEN: 


7400 
(7400) 
PACKAGE DIP14 
CLASS IC 
PINCOUNT 14 


PINORDER 7400 AB Y 
PINUSE 7400 IN IN OUT 
END 


ADD PINUSE CONTINUATION 


Use the |ADD PINUSE CONTINUATION| command if the contents 

of the PINUSE line exceed the 59-character limit 

on the qraphics screen. This command allows the operator to 
continue PINUSE information; the system simply adds a comma after 
the last entry on the current PINUSE line of the file, with the 
new information added directly below. The text file cursor must be 
positioned at the PINUSE line. 


[ADD PINUSE CONTINUATION] may be used to add additional 
information to PINUSE without changing the line’s current 
contents. 
EXAMPLE: Existing PINUSE line in the device file: 
*  PINUSE 7400 IN IN 
|ADD PINUSE CONTINUATION| = |OUT| |ENTER| 
Resulting PINUSE line with continuation: 


PINUSE 7400. IN IN, 
OUT 


The |ADD CONTINUATION LINE| command may be used for —: line entries 
other than PINUSE. See CONTINUATION LINES. 
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STEP 8, |ADD PINSWAP| 


Pick the |ADD PINSWAP| command to specify the swappable pins 

(by pin name) for each identical logic function type on the 
device. For example, the device 7400 contains four identical 
logic functions (NAND2). In the file shown on the previous 

page, the PINORDER line specifies the pin names "A" and "B", 

with PINUSE "IN "IN", respectively. Therefore, since the pin 
nanes "A" and B" are both specified as "IN", swappable pins exist 
for each instance of the logic function. | 


With a PINSWAP definition in the device file, the operator may 
create a net data base that allows interactive or automatic 
swapping of IC logic function pins on the active board drawing. 
Pin swapping improves the placement of ratsnest connect-lines 
for increased completion percentage during automatic routing. 


EXAMPLE: |ADD PINSWAP| (ENTER PIN NAMES) A B | ENTER | 


Separate each pin name with a blank space during input. 


RESULTING DISPLAY ON THE GRAPHICS SCREEN: 


7400 
(7400) 
PACKAGE DIP14 
CLASS IC 
PINCOUNT 14 


PINORDER 7400 AB Y 
PINUSE 7400 IN IN OUT 
PINSWAP 7400 A B 

END 


The illustrations on the next page show the swappable pins for a 
single logic function (NAND2) on the 7400 device: 
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EXAMPLE: FUNCTION G4 (NAND2, DEVICE 7400) ON THE SCHEMATIC 


J4AQO 


SWAPPABLE PINS — A m di 4 
ec Y 
B 


O14 
s mt ee > SWAPPABLE PINS 
A® O44 


STEP 9. |ADD FUNCTION | 


Pick the |ADD FUNCTION| command, then enter the slot name for 
this instance of the function, followed by the pin numbers 
used by this instance of the function. 


[ADD FUNCTION| (ENTER SLOT NAME) Gl |ENTER| (PIN NUMBERS) 1 2 3 |ENTER| 


The slot nane may contain up to four alphanumeric characters with 
no blank spaces. 


Pin numbers must be listed in order corresponding to the pin 
names on the PINORDER line. Pin numbers must be separated by 
blank spaces, or with cammas (,). A pin number must be an 
integer from 1 to 32767. 
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Repeat the |ADD FUNCTION| command for each additional instance of 
this function type on the device. 


Pick the |DONE| command after inputting each additional instance 
of the function type on the device. 


Picking |DONE| completes the PINORDER section of the device file, 
with the asterisk display de-highliqhting on the graphics screen. 


RESULTING DISPLAY ON THE GRAPHICS SCREEN: 


7400 
(7400) 
PACKAGE DIP14 = 


PINORDER 7400 A BY 
PINUSE 7400 IN IN OUT 
PINSWAP 7400 A B 
FUNCTION Gl 7400 1 2 
FUNCTION G2 7400 4 


3 
> 6 
FUNCTION G3 7400 9 10 8 
FUNCTION G4 7400 12 13 
END 


11 


STEP 10. [ADD PINORDER| (if required) 


Repeat the |ADD PINORDER| command (STEP 6.) if the device has 
more than one logical function. For example, the device 7423 
contains the function type, NOR4, representing the 4-input 
NOR qate and the function NOR4X representing the extended 
4-input NOR gate. The device file must contain two PINORDER 
sections, one for each function type on the device. 


The example on the following page shows the 7423 device, its 
logic functions, and the appropriate entries in the device 
file for each function type. 
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» BA » 


EXAMPLE: DEVICE 7423 


x io (DEVICE FILE: 7423) 
~ PACKAGE DIP16 
Y . CLASS IC 
Uv" PINCOUNT 16 | 
NOR4X 7m > PINORDER NOR4X ABCODG X XN Y 
G = PINUSE NOR4X IN IN IN IN IN IN IN OUT 
. PINSWAP NOR4X ABC D 
7423 FUNCTION FS1 NOR4X 23 45641157 


G | > PINORDER NOR4 ABCDG Y 
PINUSE NOR4 IN IN IN IN IN OUT 

PINSWAP NOR4 ABC D 

FUNCTION FS2 NOR4 19 11 13 14 12 9 

POWER +5V; 16 

GROUND GND; 8 

END 


STEP 11. |ADD POWER| 


Pick the |ADD POWER| command, enter a signal name, then the 
pin number or numbers. 


EXAMPLE: [ADD POWER| (ENTER POWER SIGNAL NAME) +5V_ |ENTER| 


(PIN NUMBERS) 14 | ENTER| 


The signal name may contain up to 18 alphanumeric characters 
with blank spaces allowed. 


NOTE: If using the Telesis Keyboard or Function Screen 
text editor to create the device file, input 
a semi-colon immediately following the siqnal name. 
The |EDIT DEVICE FILE| leadthru automatically inserts 
a semi-colon when [ENTER] is picked. 
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The pin numbers must be separated by blank spaces or with 
commas. 


A pin number must be an integer fram 1 to 32767. 


Power information may be omitted from device files for devices 
such a resistors that do not require this information. 


RESULTING DISPLAY ON THE GRAPHICS SCREEN: 


7400 


(7400) 
PACKAGE DIP14 

CLASS IC 

PINCOUNT 14 

PINORDER 7400 A BY 
PINUSE 7400 IN IN OUT 
PINSWAP 7400 A B 


FUNCTION Gl 7400 1 2 3 
FUNCTION G2 7400 4 5 6 
FUNCTION G3 7400 9 10 8 
FUNCTION G4 7400 12 13 11 
POWER +5V; 14 

END 


STEP 12. [ADD GROUND| 
Pick the |ADD GROUND| command, enter a ground signal name, then 
the pin number or numbers. | 
EXAMPLE: |ADD GROUND| (ENTER GROUND SIGNAL NAME) GND |ENTER| 
(PIN NUMBERS) 7 |ENTER| 


The |ADD GROUND| command has the same requirements as |ADD POWER 


RESULTING DISPLAY ON THE GRAPHICS SCREEN: 


7400 
(7400) 
PACKAGE DIP14 
CLASS IC 
PINCOUNT 14 
PINORDER 7400 A BY 
PINUSE 7400 IN IN OUT 
PINSWAP 7400 AB 


FUNCTION Gl 7400 1 2 3 
FUNCTION G2 7400 4 5 6 
FUNCTION G3 7400 9 10 8 
FUNCTION G4 7400 12 13 ll 
POWER +5V; 14 

GROUND GND; 7 

END 
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STEP 13. |ADD NC| (no connection) 


Pick the |ADD NC| command to list any pins on the device that are 
not connected. 


EXAMPLE: |ADD NC| (LIST OF PINS NOT CONNECTED) 3 11 [ENTER 


Pin numbers must be separated by blank spaces, or commas (,). 


A pin number must be an integer from 1 to 32767. 


The device file for the 7420 device is shown below with the 
NC entry: 


(7420) 

PACKAGE DIP14 

CLASS IC 

PINCOUNT 14 

PINORDER 7420 ABCDY 
PINUSE 7420 IN IN IN IN OUT 
PINSWAP 7420 A BCD 
FUNCTION Gl 7420 1245 6 
FUNCTION G2 7420 9 10 12 13 8 


POWER +5V;: 14 

GROUND GND; 7 
-————> NC 3 11 

END 


STEP 14, [ADD COMMENT] (OPTIONAL) 


The operator may use the optional |ADD COMMENT| command to supply 
informational text into the file. A comment is always enclosed 
within parentheses ( ), and is iqnored by the system when the 
system processes the device file. Comments may be conveniently 
placed above the related section or line entry, providing the 
additional information needed for easy peer me of the 
file’s contents. 


NOTE: A maximum of 59 alphanumeric and/or blank spaces may be 
included in a conment entry. If the keyboard input 
exceeds 59 characters, the system interrupts, then 
inserts the first 59 characters into the file. The 
system automatically inserts parentheses around 
operator—defined text. 


If using the Telesis Keyboard or Function Screen Editor, input 
parentheses around line entries to be treated as comments. 
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STEP 15. |DONE| 


When finished creating the device file, pick |DONE 


- If errors 


exist in the file, the system creates a DEVICE-LOG text file. 
This text file is displayed on the function screen, listing 


the error conditions. 


EXAMPLE : 


-ERROR IN PARSING DEVICE FILE 7400 REV...- 


~PIN NUMBER 1 IS DEFINED IN BOTH A FUNCTION AND IN A 
POWER, GROUND OR NC STATEMENT. THIS IS ILLEGAL.- 


-THIS DEVICE FILE WILL BE IGNORED.- 


Proceed to use the |EDIT FILE| command to return to the active 
file for correction of any error condtionthat may exist. 

When errors have been cleared, pick |DONE|, then proceed to close 
the file with one of the following commands: 


[SAVE FILE| - allows the operator to save the active version 
of the file, and to delete the previous version 
of the same revision. If the file is newly created, 
the system saves the file under the revision label 
- specified when the file was opened, or with 
revision "1" (default). 


|SAVE FILE NEW RV| - 


|CANCEL ACTIV FILE| - 
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allows the operator to save the active file 
under a revision label other than the one 
originally specified when the file was opened. 
The system does not delete the old version. 


If the active file is newly created without 

a revision label originally specified, the 
system saves the file with the revision label 
input with the |SAVE FILE NEW RV[ command. 


allows the operator to cancel the actively 
displayed file on the qraphics screen without 
deleting the original (if it exists). The 
oriqinal file maintains its oriqinal revision 
label. 


4. EDITING A DEVICE DESCRIPTION FILE USING THE TEXT LEADTHRU 


When creating a device file, the operator may make additions or 
corrections. The file may also be re-opened at a later time to update 
any version of the file previously created. When re-opening the file, 
the operator must specify the revision label if the file is not the 
latest revision. 


The following commands may be used to edit a device file 
using the leadthru capability: | 


CHANGE PACKAGE | _ [CHANGE COMMENT | 
CHANGE CLASS] |CHANGE POWER 
CHANGE PINCOUNT | CHANGE GROUND | 


MERGE | CHANGE NC] 


BREAK LINE| DELETE 
CHG CONTINUATION LINE| UNDELETE | 


CHANGE PINORDER| 

CHANGE PINUSE 

CHANGE PINUSE CONTINUATION | 
CHANGE PINSWAP 

CHANGE FUNCTION | 


Refer to COMMANDS section of the manual for the exact input Sequence 
for each command used to CHANGE information in the file. 


POSITIONING THE CURSOR 
To edit the file, the operator must always position the cursor 
to the line to be edited. The cursor remains in the left marqin of 
the file and must be properly positioned. 
For ADD commands during editina: 

Position the cursor to the line above the desired location 
of the addition. Lines positioned below the cursor will 
shift down when the new line is added. If the cursor is 
positioned at the END statement, the new line will be placed 
one line above END. 


For CHANGE OR DELETE commands: 


Move the cursor to the line to be changed or deleted. 


12/84 LIBRARY-58 


Use the following commands to move the cursor: 


EB 


moves the cursor to the top of the file, or 
to the PINORDER line if the section is 
highlighted with the asterisk (*) display. 


|BOTTOM| - moves the cursor to the bottom of the file, or 
to the last line of the PINORDER section, if 
highlighted with the asterisk (*) display. 


_|UP| - moves the cursor up one line on the file, or 
up one section. If the PINORDER section is 
highlighted with the asterisk (*) display, the 
cursor can only be moved within the section. 


| Dea 


moves the cursor down one line, or one Section. 
If the PINORDER section is highlighted with the 
asterisk (*) display, the cursor can only be 
moved within the section. 


[1ST LINE| - moves the cursor to the first line of the file. 
THE DIFFERENCE BETWEEN A SECTION AND A LINE 


The system groups the information on the device file into sections 
of interrelated data. In most cases, a section consists of just one 
line. The exception to this is the PINORDER section which consists of 
the PINORDER line, with the PINUSE, PINSWAP and FUNCTION lines beneath 
it. 


TO CHANGE INFORMATION IN THE FILE 


Use the CHANGE cammands to replace information in the file with 
other information. For example, use the |CHANGE PACKAGE| command to 
replace the package name with a new package name. 


The |CHANGE PINORDER| command may be uSed to open the PINORDER 
section for editing. Skipping the keyboard input, then picking | ENTER| 
after the (ENTER LIST OF PIN NAMES) prompt will highlight the 
PINORDER section with the asterisk (*) display. The cursor can 
then be moved to selected line entries for editinda. 
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NOTE: If the PINORDER section is highliahted, the PINORDER 
line cannot be deleted. Picking the |DELETE| command with 
the cursor positioned at the PINORDER line will result 
in the following system message: 


~ CANNOT DELETE SECTION HEADER - 


However, if the PINORDER section is de-highlighted with 
the cursor positioned at the PINORDER line, the |DELETE| 
command eliminates the entire PINORDER section. That is, 
PINORDER, PINUSE, PINSWAP, and all FUNCTION lines are 
deleted. The operator may use the UNDELETE command to 
restore the deleted PINORDER section, or use the 

|ADD PINORDER| command to rebuild the section. 


Use the |CHANGE POWER| cammand to change the signal name and/or 
pin number(s). When prompted for a keyboard input, the operator may 
enter new information, or simply pick ENTER after the prompt to 
maintain the current entry. 


Use the |CHANGE GROUND] command in the same way as the |CHANGE POWER| 
command. 


DELETING INFORMATION FROM THE FILE 


The operator may use the a and |UNDELETE| commands when 
editing the file. The |DELETE| command can be used to delete 


single line entries, or a PINORDER section. However, the PINORDER 

line (section header) cannot be deleted when the section is highliahted 
with the asterisk (*) display. If the cursor is positioned at the | 
PINORDER line, with the section de-highlighted, the system deletes 

the entire section. 


Use the |UNDELETE| command to restore the last item deleted (line or 
section) into the file. The system restores the deleted entry directly 
below the new cursor position, regardless of the previous line or 
section location in the file. | 


12/84 LIBRARY-60 


CONTINUATION LINES 


The operator may add information to existing line entries in the 
device file with the |ADD CONTINUATION LINE| command. Continuation lines 
allow additions to selected line entries without changing the existing 
contents of the line. When the |ADD CONTINUATION LINE| command sequence 
is complete, the system places a comma after the last entry on the 


line specified by the cursor, with the new information added to the 
line directly below. 


[ADD CONTINUATION LINE| may also be used when inputting long lines 
of data exceeding the 59-character limit when creating the file. 


EXAMPLE : Existing line in device file specified by the cursor: 
* FUNCTION Gl 7400 1 2 
|ADD CONTINUATION LINE| (ENTER DATA) 3 _ |ENTER| 
Resulting entry in the GeuieS file: 


FUNCTION Gl 7400 1 2, 
* 3 


USING THE |MERGE| AND THE |BREAK LINE| COMMANDS 


| MERGE | 


The operator may merge the contents of a continuation line with 

the line entry directly above it. The |MERGE| command may be used 
after a continuation line is added to the file. The result is a 
Single line entry in the file, with the continuation line eliminated. 


EXAMPLE: Existing line displayed on the graphics screen with 
a continuation: 


* — FUNCTION Gl 7400 1 2, 
3 


| MERGE | 
Resulting line displayed on the graphics screen: 


* FUNCTION Gl 7400 1 2 3 
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If the cursor is positioned on a line that does not contain 
a continuation, and if |MERGE| is picked, the following message 
is displayed on the graphics screen: 


- THIS LINE DOES NOT CONTAIN A CONTINUATION - 


The system will not merge a continuation line that is too long 
to fit on the line above it. 


| BREAK LINE| 


This command allows the operator to break an existing line entry 
so that a continuation line is created. The system inserts a comma 
at the operator-defined position on the line, with information 
after the comma advancing to the next line position. Lines entries 
below the new continuation line shift down. : 


EXAMPLE: Existing line contained in the device file, displayed 
on the graphics screen: 


* — FUNCTION G4 7400 12 13 11 
[BREAK LINE| (AFTER WHICH PIN?) 2  |ENTER| 


Result: * FUNCTION G4 7400 12 13, 
* _ ll ; 

Position 2 specifies that the break is to occur after the second 

pin entry, pin 13. The system inserts a comma, with pin ll 

advancing to the next line. 


EDITING A DEVICE FILE NOT CREATED WITH THE |EDIT DEVICE FILE| LEADTHRU 


Device files created with the Telesis Keyboard, or Function Screen 
Editor may be edited with the |EDIT DEVICE FILE| leadthru. 


When using the |EDIT DEVICE FILE| command to open one of these files, 
the system first checks it for formatting errors. If errors exist, 
the system places a message on the function screen. This message 
States the number of existing faults. The file is then displayed on 
the graphics screen will all faulty lines bracketed between 
parentheses ( ) and asterisks (*). 


EXAMPLE : (*PACKGE DIP14*) 
The line is incorrect because the keyword is misspelled. Line 


entries in error are displayed as comments and must be deleted prior 
to uSing the ADD cammands to specify the correct information. 
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CREATING A NET DATA BASE 


o THE NET DATA BASE - 
Oo CREATING A NET DATA BASE FROM A SCHEMATIC DRAWING 
o CREATING A NET DATA BASE FROM A TEXT-INPUT NETLIST 


o EDITING A NET DATA BASE WITH THE INCREMENTAL 
NET-LOAD TEXT FILE 


O ADDITIONAL METHODS USED TO EDIT THE NET DATA BASE 
Oo BACK ANNOTATION 


O THE NETLIST-REPORT, COMPONENT-REPORT AND 
BILL-OF-MATERIALS REPORT 


o LOGICAL DESIGN RULES CHECKING 


NETDB/SECTION SHEET 


— 


THE NET DATA BASE 
1, IMPORTANCE OF THE NET DATA BASE 


o DEFINITION 
o PURPOSE 
o ACCURACY OF THE NET DATA BASE 


2, FORMAT AND FILE MANAGEMENT OF THE NET DATA BASE 


o FORMAT OF THE NET DATA BASE FILE 
o THE NET DATA BASE LINKED TO THE BOARD DRAWING 
o FILE MANAGEMENT OF THE NET DATA BASE 
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1. IMPORTANCE OF THE NET DATA BASE 


DEFINITION 


The net data base is a file created by the system when it has 
collected and organized all the information it has about nets, pins, 
reference designators, functions, and device types to be used in a 
board design. 


Using the EDA-3000 software, you can create a net data base in one 
of two ways: 


1. FROM A SCHEMATIC: ‘The operator may annotate the symbols used 
in a schematic drawing with device type, 
pin number, pin name and reference 
designator labels. With device description 
files present, the operator may simply 
annotate the device type to each logic 
symbol. 


erettieenemnnnnlenememmememnnmemnnAecIES 
The | EXTRACT NETLIST| command is then used 
to create the net data base. 


Optionally, the | EXTRACT NETLIST| command 
will extract information fram device files 
as well as the schematic. Device files 
are, however, required if the operator 
wishes to construct.a net data base 

which allows component, logic function, 
and pin swapping on the board. This | 
Capability may be used to improve the 
placement of camponents, functions, and 
Pins prior to starting the auto-router. 


2. FROM A TEXT-INPUT The operator may create a text file 
NETLIST: | containing net, pin, reference | 

designator, and device type information 
to be used in the board design. 
Optionally, functions may be specified in 
this text file if the operator wishes to 
use the automatic assignment capabilit 
when creating the net data base. . 


Once this text file has been created, the 
|LOAD TXT NETLIST| command may then be used 
to ‘create the net data base. With device 
description files present, the resulting 
net data base will allow component, 
function, and pin swapping on the board. 


When you pick |EXTRACT NETLIST| or |LOAD TXT NETLIST|, the 
system gathers all the essential information fran the schematic or the 
text-input netlist. During the creation of the net data base, the system 
assigns a net number to each net. 
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If you have available an EDA-1000 system, you can run the netlist 
processor on that system to create a netlist. You can then send this 
netlist to the EDA-3000; the system will treat it in the same way as a 
netlist created on these systems. 


PURPOSE 


The net data base is the foundation for most of the system’s 
automated capabilities: 


CREATING THE BILL OF MATERIALS REPORT 
LOGICAL DESIGN ROLES CHECKING 

AUTOMATIC AND INTERACTIVE PLACEMENT 
RATSNEST 

COMPONENT, LOGIC FUNCTION, AND PIN SWAPPING 
AUTO-ROUTER 

NET COMPARE 

BACK ANNOTATION 

ARTWORK GENERATION 


Most of the board design work on the Telesis system is in two 
phases: 


PHASE 1: Putting the information INIDO the net data base 
through the schematic or text-input netlist. 


PHASE 2: Informing the system to take information FROM the 
net data base to use in the automated processes 
mentioned above. 


ACCURACY OF THE NET DATA BASE 


It is important that the information used to create the net 
data base is accurate prior to using the system’s automated 
capabilities. 


The sections of the manual covering library files, schematics, 
and the text-input netlist, provide information about the essential 
requirements. These sections also explain how the system can assist 
the operator in checking these text files and drawings for accuracy. 
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2. FORMAT AND FILE MANAGEMENT OF THE NET DATA BASE 


FORMAT OF THE NET DATA BASE FILE 


The net data base file is in a format that can only be understood 
by the computer. For this reason, the operator cannot print the 
net data base or view it on the graphics screen. To print or view 
the information in the net data base, a NETLIST-REPORT or COMPONENT- 
REPORT must be created. 


A NET DATA BASE IS LINKED TO A BOARD DRAWING BY AN IDENTICAL REVISION 
LABEL. 


When the operator first uses the |EXTRACT NETLIST| or |LOAD TXT NETLIST| 
command, the system creates "file NET-DATA-BASE rev ****" in the 
current project file. Only the temporary revision label "****" is 
used because a corresponding board drawing does not yet exist. 


When a new board drawing is opened in the same project, the 
system links the net data base to the board drawing, so that all 
information in the net data base can be applied to the board. 
Each time a board drawing is closed, the system assigns the board 
Grawing revision label to the net data base file. If several revisions 
of a board drawing exist, a net data base will be linked to each 
revision. In such a case, the project index may look like this: 


drawing PCB rev l 
file NET-DATA-BASE rev l 
drawing PCB rev 2 
file NET-DATA-BASE rev 2 
drawing PCB rev 3 
file NET-DATA-BASE rev 3 


If the operator updates the net database by repeating the 
[EXTRACT NETLIST| or |LOAD TXT NETLIST| command, the system will update 
the most recently used revision of the net data base in the current 
project file. That is, it will update the net data base linked to the 
most recently opened board drawing. To avoid confusion, it is good 
practice to keep only one revision on a board drawing and a net data 
base file in the current project file. If earlier versions are needed, 
copy them to floppy disk or tape. 
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FILE MANAGEMENT OF THE NET DATA BASE 


Whenever a board drawing is copied or deleted, the net data base 
file linked to it is also copied or deleted. If the revision label 
assigned to a board drawing 1s changed, the system also changes the 
net data base revision label to match the board drawing. 


A net data base may be separated from its board drawing with 
the following commands: 


COPY NET-DB 
DELETE NET-DB 
CHG NET-DB_RV 
NET-DB FROM TAPE| 


NET-DB TO TAPE | 


Use these commands only in cases when the net data base to 
board drawing link is no longer required. 


Net data base files always have the name: NET DATA BASE. The 
name cannot be changed. The revision label can be changed, however. 
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CREATING A NET DATA BASE FROM A SCHEMATIC DRAWING 


1, GENERAL INFORMATION 


O PURPOSE 
O WHERE THE SCHEMATIC FITS IN THE OVERALL DESIGN 
PROCESS 


2. THE SCHEMATIC DRAWING AND THE NET DATA BASE 
O GENERAL INFORMATION 


3, LOGIC SYMBOLS AND DEVICE DESCRIPTION FILES 


Oo LOGIC SYMBOLS 
O DEVICE DESCRIPTION FILES 


4, PLANNING, DRAWING AND ANNOTATING THE SCHEMATIC 
5, USING AND CONTROLLING AUTOMATIC ASSIGNMENT 


6, REQUIRED ANNOTATION OF LOGIC SYMBOLS FOR 
AUTOMATIC ASSIGNMENT 


Oo DEVICE TYPE LABELS 
O ATTACHING FUNCTION TYPES 


7, CONTROLLING REFERENCE DESIGNATOR ASSIGNMENT 


O CREATING THE REFDES-CONTROL FILE 
QO FORMAT OF THE REFDES-CON TEXT FILE 
O INPUTTING THE REFDES-CON TEXT FILE 


8, PRE-ASSIGNING LOGIC FUNCTIONS ON THE SCHEMATIC 


OQ CREATING THE NET DATA BASE WITHOUT DEVICE 
DEVICE DESCRIPTION FILES 

O COMMANDS USED TO MAKE ASSIGNMENTS TO LOGIC 
SYMBOLS ON THE SCHEMATIC 


O REFERENCE DESIGNATORS AND PIN NUMBER LABELS 
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10. 
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DEVICE TYPE LABELS 
SIGNAL NAME LABELS 
POWER AND GROUND PINS 


THE AUTO-ASSIGNMENT / PRE-ASSIGNMENT STRATEGY 


0 
0 


SUMMARY 
COMPONENT, FUNCTION, AND PIN SWAPPING OVERVIEW 


HOW TO USE THE EXTRACT NETLIST COMMAND 


0 
0 


0 


© 


PREREQUISITES 

HOW THE EXTRACT NETLIST COMMAND WORKS 

HOW THE EXTRACT NETLIST COMMAND PERFORMS 
AUTOMATIC ASSIGNMENT 

THE EXTRACT NETLIST SEQUENCE 

THE EXTRACTION-LOG TEXT FILE 

TYPES OF ERROR AND WARNING MESSAGES SHOWN IN 
THE EXTRACT ION-LOG 


1. GENERAL INFORMATION 
PURPOSE 

Drawing a schematic is the customary way to create a net data 
base on the Telesis system. 

The schematic is also a form of permanent documentation when it 
it plotted or archived (on floppy disk or tape). 


WHERE THE SCHEMATIC FITS IN THE OVERALL DESIGN PROCESS 


CREATING A SCHEMATIC— 
PREREQUISTIES GENERATED NET DATA BASE 


Logic Symbol Library 
STEP 1. Create schematic 


Device File Library showing required 
netlist information. 


Or 


ose en | STEP 2. Use the |EXTRACT NETLIST| 
Pin File Library ie nie | EXTRACT NETLIST 


OPERATIONS THAT USE THE SCHEMATIC 
GENERATED NET-DATA-BASE 


LOGICAL DESIGN RULES CHECKING 

AUTOMATIC, INTERACTIVE, MANUAL 
PLACEMENT 

RATSNEST 

COMPONENT, GATE, AND PIN SWAPPING 

AUTO—ROUTING 

MANUAL INTERCONNECTION 

NET COMPARE 

PHYSICAL DESIGN RULES CHECKING 


NC-DRILL 

BILL OF MATERIALS GENERATION 
CREATE TEXT NETLIST 

CREATE NETLIST-REPORT AND 
COMPONENT—REPORT 


OODOCOWDOWOOCOOO0O00 00 


2/87 NETDB-7 


2. THE SCHEMATIC DRAWING AND THE NET DATA BASE 
GENERAL INFORMATION 


The operator can draw a schematic which allows automatic asSignment of 
schematic logic functions to physical board component symbols during 
the EXTRACT NETLIST command. With device deScription files present in 
the current project or the SYSTEM-LIBRARY, the resulting Net Data Base 
can then be used for selective Swapping of board components, logic 
functions, and component pins on the schematic drawing and the board 
drawing. This automatic assignment feature improves the board drawing 
for automatic placement and auto routing. 


NOTE 


If you are planning to use the ECL Toolbox option 
to route high frequency transmission lines, refer 
to the ECL Toolbox section in the Options section 
of this manual, subsection 2.1.A, prior to creating 
a schematic drawing. 


During the creation of the schematic, the operator may annotate logic 
symbols using conventional methods, or the simplified methods described 
in this section. When the EXTRACT NETLIST command is used to create 
the Net Data Base, the system gathers the information from the 
schematic and device description files and creates a file that supports 
many automated features of the Telesis system. 


This section describes the procedures to create a Net Data Base from a 
schematic drawing and device deScription files. Procedures to allow 
the system to assign physical board components to unassigned logic 
functions in the schematic drawing are also detailed. 
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3. LOGIC SYMBOLS AND DEVICE DESCRIPTION FILES 


Logic Symbols 


A logic symbol is a symbol on a schematic drawing that 
represents an electronic device to be placed on a board drawing. 
A logic symbol may also be part of the electronic device. For example, 
NAND2 symbols are logic symbols; four of them fit on one 7400 device. 
CAPACITOR symbols are logic symbols; usually one per physical device. 


Oo Each logic symbol represents an electronic FUNCTION, such as 
a NAND2 gate. With the 7400 device, for example, up to four 
logic functions (NAND2) may represent one 7400 device 
(PACKAGE DIP14) on a board. 


EXAMPLE: THE NAND2 GATE AND THE 7400 DEVICE 
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o Every device must be assigned to a package symbol on the board 
drawing. For example, the 7400 device is assigned to the package 
DIP14. The package symbols on the board drawing represent the 
electronic COMPONENTS of the design, each with a REFERENCE 
DESIGNATOR as its unique name. 


The logic FUNCTIONS within a 7400, for example, may contain up to 
four identical REFERENCE DESIGNATORS on the schematic, representing 
each identical logic FUNCTION associated with the 7400. For example, 
each NAND2 gate may contain REFERENCE DESIGNATOR, Ul, specifying 
that four NAND2 functions are used within one 7400 device, 
represented by one DIP14 symbol (U1) on the board. 


EXAMPLE: PACKAGE DIP14 (DEVICE 7400) REPRESENTED BY 
REFERENCE DESIGNATOR Ul WITH THE FOUR ASSOCIATED 
NAND2 FUNCTIONS. _ 


PACKAGE DIP14 


10 O44 
2@|41 |o43 
3© ©412 
A® O44 
5@|. |@40 
5© ©g 

J® Os 
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Device Description Files 


Device description files provide information to the system 
about each device (i.e. 7400), its logic functions (NAND2), and 
all pin information. The device description file contains the 
following: 
© The physical PACKAGE. (DIP14) 
o The CLASS associated with the device. (IC, IO or DISCRETE) 


Oo The number of pins contained within the device, or the 
PINCOUNT. 


Oo The types of logic FUNCTIONS contained within the device, 
‘and how their logical pins correspond to the pin numbers 
of the device. 


oO The use of each pin contained on the device. (IN, OUT, etc.) 


Oo The Swappable pins for each type of function contained in the 
device. 


Oo The connection of power and ground pins. 


The example below illustrates the 7400 device shown in the TIL 
Data Book for Design Engineers and the Telesis device description 


file. 


DEVICE 7400 DEVICE DESCRIPTION FILE 


(DEVICE DESCRIPTION FILE: 7400) 


PINORDER 7400 A BY 
PINUSE 7400 IN IN OUT 
-PINSWAP 7400 AB 
FUNCTION Gl 7400 1 2 3 
FUNCTION G2 7400 4 5 6 
FUNCTION G3 7400 9 10 8 
FUNCTION G4 7400 12 13 ll 
POWER +5V; 14 

GROUND GND; 7 

END 
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The information for many device description files can be acquired 
from the The TIL Data Book for Design Engineers. This book illustrates 
devices by "family" (i.e. TTL, ECL, etc.). For example, the 7400 device 
(TTL) pictured below, shows the four NAND2 gates and their appropriate 
function slots, the 7400 device file, and the board component 
symbol DIP14. 


DEVICE 7400 


pena Ones FUNCTION G3 
a UNCTION G 7 [ ~] 
B A Y B A Y 


Vee | 
[14 J 13 12 [17 Lo) 10 ee ee 


bbe 


o—o—o—o 
A B Y 


A B Y GND 
LU roncrion feel L_ ruNcrIoON o2— 
DEVICE DESCRIPTION FILE ———--—)> SYMBOL DIP14 


(DEVICE DESCRIPTION FILE: 7400) 
PACKAGE DIP14 

CLASS IC 

PINCOUNT 14 

PINORDER 7400 A BY 

PINUSE 7400 IN IN OUT 

PINSWAP 7400 A B 
FUNCTION Gl 7400 1 2 
FUNCTION G2 7400 4 5 
FUNCTION G3 7400 9 10 
FUNCTION G4 7400 12 1 
POWER +5V; 14 

GROUND GND;7 

END 


8 


3 
6 
3 11 
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- Device description files are required for ‘autamatic assiqnment 
of logic functions when the | EXTRACT NETLIST| command is used to create 
the net data base from the schematic drawing. A net data base created 
from device files allows swapping of components, logic functions, 
and swappable pins on the board during and after initial placement. 


In the example shown on the previous page, the PINORDER line 
specifies the pin names "A" and "B", with PINUSE, "IN" "IN", 
respectively. Therefore, since the pin names "A" and "B" are both 
specified as "IN", swappable pins exist for this FUNCTION type 
specified in the file. For example, FUNCTION Gl contains the 
swappable pins 1 and 2; FUNCTION G2 contains the swappable pins 4 and 
5, etc. 


EXAMPLE : FUNCTION G4 (NAND2,DEVICE 7400) ON THE SCHEMATIC 


J4AQO 
_ i 

SWAPPABLE —< 13 : 
| B 


PACKAGE DIP14 (DEVICE 7400) ON THE BOARD DRAWING 


16) |@44 

2@|41 IO13 ____ 

30 Old ——> SMPPABLE PINS 
A® ORE 

5M). |@440 

B® @s 

7® OB 


12/84 NETDB-13 


_ With device description files present in the current project, 
or the SYSTEM-LIBRARY, the operator does not need to full 
annotate logic symbols on the schematic. During |EXTRACT NETLIST], 
the system reads the information fram the device files, and 


automatically assiqns all unassigned functions to the required 
components in the net data base. 


If the operator chooses to fully annotate each logic symbol 
on the schematic, the devices files, if present, are checked against 
the assiqnments on the schematic. If descrepancies do not exist, 
the assiqnments on the schematic will override the contents of the 
device description files. The system uses the assiqned information on 
the schenatic when |EXTRACT NETLIST| creates the net data hase. 


In addition, the swapping capability on the board drawing can only 
be used if device filesare present in the current project file or 
SYSTEM-LIBRARY during |EXTRACT NETLIST|. Pre-assiqned logic functions 
on the schematic are FIXED when the operator places the board. 

That is, FIXED logic functions are unavailable for automatic swapping 
until FREED by the operator. 


4, PLANNING, DRAWING AND ANNOTATING THE SCHEMATIC 


The steps below outline the necessary steps in drawing and 
annotating the schematic. 


STEP 1. CHECK THE SYSTEM LIBRARY 


Check the SYSTEM-LIBRARY to ensure that all logic symbols 

and device description files needed for the schematic are 

present. If not, first create the logic symbols, or copy | 
them to the system from tape or floppy diskette. 


STEP 2. PLAN THE SCHEMATIC SHEETS 


Plan the number of sheets required for the schematic. It is 
good practice to sketch each sheet when planning the logic 
symbol placement. This will allow the operator to work 
faster during the creation of the schematic. 
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STEP 3. LOGIC SYMBOL PLACEMENT AND INTERCONNECTION 


For each sheet of the schematic, place the logic symbols, 
then interconnect them according to the original 
engineering sketch. A good strategy 1s placement of the 
larger symbols first, then the smaller ones. After 
placement of the logic symbols, proceed to use the 

|ADD CONNECTION| command to interconnect the symbols. 


STEP 4. ANNOTATING THE LOGIC SYMBOLS 


The diagram below illustrates a fully annotated logic symbol. 
For example, to represent the NAND2 gate of a 7400, the symbol 
contains: 

o Three connect points, one for each pin of the gate; 
o One reference designator; 

o One device type attached; 

Oo Each pin may have one pin number attached; 


Oo Each pin may have one pin name attached. 


THE ANATOMY OF A LOGIC SYMBOL 


REFERENCE DESIGNATOR 
mS 


PIN NUMBER | | ‘ 
| \ — 


ft 2 ye 
ry 4 CONNECT POINT 
CONNECT POINT A 1 a 


Ny ed 


PIN NUMBER 


PIN NUMBER PIN NAME 


B 
| Wa 7 
PIN NAME j 0 Cy DEVICE TYPE 
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5. USING AND CONTROLLING AUTOMATIC ASSIGNMENT 
The automatic assignment feature assigns reference deSignators and pin 
numbers to unassigned logic symbols in the schematic drawing. To use 
the automatic assignment feature, there must be a Device File for each 
device type used in the schematic drawing in the current project or in 
the SYSTEM-LIBRARY. 
CAUTION 
The schematic logic symbol must have a device type 
label and pin names attached to it. If the symbol 


name is the same as the device type, the device 
type label can be omitted. 


When the operator selects EXTRACT NETLIST, the system automatically 
links all unassigned logic symbols on the schematic drawing to the 
corresponding component in the Net Data Base by assigning a reference 
designator to the symbol. The system also assigns physical pins on the 
component to logical pins in the schematic drawing from information 
obtained in the Device File. 


The following figures illustrate an unassigned and preassigned function 
of the NAND2 ( device type 7400 ) logic function. 


EXAMPLE OF UNASSIGNED LOGIC SYMBOL ( device file mandatory ) 
DO 
r DO 
OO y 
B 
EXAMPLE OF PREASSIGNED LOGIC SYMBOL ( device file mandatory ) 
die 
A ae 
LS Y 
B 
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6.. REQUIRED ANNOTATION OF LOGIC SYMBOLS FOR AUTOMATIC ASSIGNMENT 
DEVICE TYPE LABELS 


With device description files in the current project, or in 
the SYSTEM-LIBRARY, the operator only needs to annotate the 
device type label to each logic symbol on the schematic. When the 
|EXTRACT NETLIST| command creates the net data base, the system 
automatically assiqns all unassigned functions to the required 
components in the net data base. Use the |UPDATE TEXT| command to 
update the “DEV” field on the logic symbol with the appropriate 
device type label (i.e. 7400). 


NOTE: If the symbol name is the same as the device file 
name, the device type label on the schematic symbol 
May be omitted. 


The NAND2 logic function shown below illustrates the 
the required annotation for automatic assiqnment with device 
description files. 


On the schematic before |EXTRACT NETLIST| —— 


74QQ> 


A ODO 
y 


The net data base after |EXTRACT NETLIST| —-- 


DEVICE TYPE ATTACHED (DEVICE FILE: 7400) 
PACKAGE DIP14 


FEQG PINCOUNT 1 


PINORDER 7400 AB Y 
42 PINUSE 7400 IN IN OUT 
4 4 PINSWAP 7400 A B 
42 ; FUNCTION Gl 7400 1 2 3 
FUNCTION G2 7400 4 5 6 
B FUNCTION G3 7400 9 10 8 
| FUNCTION G4 7400 12 13 11 
POWER +5V; 14 
GROUND GND; 7 
END 


This NAND2 gate represents one FUNCTION to | EXTRACT NETLIST|. 

It could fit in any of the four FUNCTION slots (Gl, G2, G3, G4). 
The pin numbers show that |EXTRACT NETLIST| assiqned this logic 
symbol to FUNCTION G4. For this gate, pin name "A" corresponds 
to pin number 12; pin name "B" corresponds to pin number 13; 
pin name "Y" corresponds to pin number ll. | 
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The PINORDER line and the FUNCTION lines of the device file 
use the function type "7400", the same as the device type. 
This is most convenient when all the functions in a device 
are the same type. The operator must annotate the function 
type on the logic symbol, and in the device file, if there are 
two or more different types of functions on the device. 


ATTACHING FUNCTION TYPES 


If a device contains one or more different functions, and if 
the operator attaches the device type only (i.e. 7423), the 
|EXTRACT NETLIST| command will not know which logic symbol represents 
which function on the device. For example, the 7423 device contains 
both the NOR gate, and the expanded NORX gate, shown below. 


sTROG 


By attaching the function type, NOR4, to the symbol on the schematic 
representing the 4-input NOR, and NOR4X to the symbol representing 
the extended 4-input NOR, the system will differentiate the multiple 
functions on the 7423 device during |EXTRACT NETLIST|. The system then 
automatically assiqns all unassigned functions from the information in 
the device description file. 


Wx XN (DEVICE FILE: 7423) 
. | o PACKAGE DIP16 


G PINUSE NOR4X IN IN IN IN 
PINSWAP NOR4X A BCD 

FUNCTION FS] NOR4X 234564115 7 

PINORDER NOR4 ABC GY | 

PINUSE NOR4 IN IN IN IN 

PINSWAP NOR4 ABCD 

FUNCTION FS2 NOR4 10 11 13 14 12 9 

POWER +5V; 16 

GROUND GND; 8 

END 
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The operator may use the |ADD FUNCTION TYPE| command when creating 
a logic symbol, or the |ATTCH FNCIN TYPE] command during the 
creation of the schematic. Generally, it 1S more convenient to add 
the function type to the original symbol drawing. That is, the logic 
symbol will always maintain the required function type. 


7. CONTROLLING REFERENCE DESIGNATOR ASSIGNMENT 


Reference designators are OPTIONAL labels, and are not required 
if the net data base is to be created with device files. During 
the |EXTRACT NETLIST| command, the system automatically assians 
reference designators to the required components in the net data 
base. 


However, the operator may create a text file named REFDES-CON. 
This is a text file that specifies the reference desiqnators to 
be used by the system when |EXTRACT NETLIST| creates the net data 
base. The REFDES-CON can be generated from a bill-of-materials, 
using specific reference designators. 


Without a REFDES-CON file present in the project directory, the 
system automatically assigns reference designators uSing a system 
counter. For example, if the schematic reflects logic functions for 
ten IC components, the system assiqns reference deSiqnators, 


Ul , Uz, U3, U4, U5; U6, U7, U8, U9, U0 


to the net data base. The reference deSiqnators will appear on 
the IC component symbols during INTERACTIVE or AUTOMATIC placement. 


However, if a REFDES-CON file exists in the project directory, 
the systen will read the file during |EXTRACT NETLIST|, and assign 
the operator specified reference designators to the components in 
the net data base. The example below illustrates a typical REFDES-CON 
text file. 


(REFDES-CON FILE FOR PROJECT: TEST) 
7400; Ul1-ULO 

CONNECTOR; J6 

RESISTOR; R1-25 

CAPACITOR! 20PF; C1l-8 

CAPACITOR; C9-25 

7410; UL7 

7404; 212-14 

7454> Zil | 


In the REFDES-CON file illustrated above, for example, the system 
assigns reference designator J6 to the CONNECTOR. Without a REFDES-CON 
text file, the system would assign Jl to the CONNECTOR during 
| EXTRACT NETLIST 
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CREATING THE REFDES-CONTROL FILE 


To create the REFDES-CON text file, the operator may use the 
Telesis Function Screen editor, or the optional Telesis Keyboard 
Text Editor (VT10Ol1 or WYSE). Refer to the BASICS section of the 
manual for the required procedures for creating and editing text 
files on the function screen, or with the optional keyboard editor. 


FORMAT OF THE REFDES-CON TEXT FILE 


The format of the REFDES-CON is described below. The file must be 
named REFDES-CON. During |EXTRACT NETLIST|, the system looks for the 
the text file named REFDES-CON when asSigning reference designators 
to the net data base. If the file does not exist, or if it is named 
other than REFDES-CON, the system automatically assigns the default 
reference designators from a programmed counter. 


INPUTTING THE REFDES-CON TEXT FILE 
STEP 1. Device type; list of reference designators 


When inputting the contents of the file named REFDES-CON, list 
the device type and the reference designators to be used for that 
device type. 

EXAMPLE: 7404; U17-—22 
Input Sequence: 


Oo Type-in the device type followed by a semi-colon. 


Oo Input a blank space, then type the reference designators 
to be used by the system for that device type. 


o A series of reference designators may be indicated with 
a hyphen (-). For example, Ul/7-22 indicates the 
reference designators U17, U18, U19, U20, U21, and U22. 


o Separate non-series entries with a comma (,) or a blank 
space. For example, 


7404; U17, UL9 U20 


In the above example, reference designators U17 through U20 will 
be assigned to the three components with the device type label 7404. 


12/84 NETDB-20 


NOTE: If the list of reference deSiqnators is longer than can fit 
on one line, the operator may continue the list by inputting 
a comma at the end of the first line, and continuing on the 
next. 


STEP 2. Device type! value; list of reference designators 
EXAMPLE: CAPACITOR! 20pf; Cl-8 


If a device type contains a component value, type an 
exclamation point after the device type, then the component 
value followed by a semi-colon, then the list of reference 
designators. A value is optional. 


STEP 3. Open-series reference deSiqnators 


EXAMPLE: 7454; Z* 


The operator may indicate an "open-series" of reference 
designators by a reference designator ending with an 
asterisk (*). The system will assiqn as many reference 
designators in the series as it needs. For example, Z*, 
will cause reference designators Zl, 22, Z3,...as needed. 


If the reference designator RP* is Specified in the 
REFDES-CON file, and if reference deSignators RP1 and 
RP3 were pre-asSiqned on the schematic drawind, the 
system will start the series with RP2, then proceed with 
RP4 as needed until all device types with the label 

RP* have been assigned. 


STEP 4. Comment lines 


(REFDES-CON FILE FOR DRAWING SCH REV 1) 


Enclose comment lines in parentheses. When the system reads 
the file, comment lines are ignored. 


During |EXTRACT NETLIST|, if the system does not find the text file 
REFDES-CON, assignment of references desSiqnators will occur as 
"next in the series". That is, if references designator U2 was 
pre-assigned, the system will automatically assign Ul, then U3, U4, 
U5, etc. 
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8. PRE-ASSIGNING LOGIC FUNCTIONS ON THE SCHEMATIC 


When the |ADD SYMBOL] command is used to place all logic symbols on 
the schematic drawing, the operator may simply use the |UPDATE TEXT 
command to update the “DEV” field on symbol with the appropriate 
device type. With device description files in the current project, 
or in the SYSTEM-LIBRARY, the system will automatically assiaqn 
functions to components in the net data base during |EXTRACT NETLIST 


EXAMPLE: ADD SYMBOL NAND2 NAND2 WITH DEVICE TYPE 


xX Ux 
DO ODO 
A OO A OO 
od 88 od 09 
B B 


DEVICE TYPE 


DEV 7AOO 


However, the operator may selectively pre-assign logic functions 
on the schematic with device description files present. When the 
| EXTRACT NETLIST| command is picked, the systen simply proceeds to 
perform assignments to those unassigned functions when the net data 
base is created. 


To pre-assign logic functions on the schematic prior to using 
the |EXTRACT NETLIST| command, use |UPDATE TEXT] to make the assignments 
to the existing fields on the symbol. However, if a text field does 
not appear on an operator-created symbol, the ATTACH commands may be 
used to make the assiqnments to the logic symbol. The illustration 
below shows a fully assigned logic symbol (NAND2, DEVICE 7400). 


REFERENCE DESIGNATOR 
\ 


PIN NUMBER | J 
\ wa 


‘i 


PIN NUMBER 


| CONNECT POINT 
CONNECT cone 4 3 1 ‘| / 
a ae 


PIN NUMBER PIN NAME 


B 
/ 
PIN NAME () Cy DEVICE TYPE 
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CREATING THE NET DATA BASE WITHOUT DEVICE DESCRIPTION FILES 


If device description files are not used in the creation of 
the net data base, logic symbols must be pre-assignedon the 
schematic drawing prior to using the |EXTRACT NETLIST| command. 


COMMANDS USED TO MAKE ASSIGNMENTS TO LOGIC SYMBOLS ON THE SCHEMATIC 


[UPDATE TEXT | 


Use the |UPDATE TEXT| cammand to change existing text fields on 
on the logic symbol. This command chanaes the text only. The type 
of label remains the same. When |UPDATE TEXT| is used, the old text 
is replaced with the new text that the operator inputs on the 
keyboard menu. 


THE ATTACH COMMANDS 


Use the ATTACH cammands to add assiaqnment information to logic 
symbols on the schematic that do not contain the required text fields. 
For exanple, if a symbol does not have a device type label (‘DEV’), 
use the |ATTCH DVICE TYPE| cammand to assign a device type label to that 
instance of the symbol. The commands used to attach text labels 
to a schematic symbol are listed below: 


ON THE SCHEMATIC EXTRACT WITHOUT DEVICE FILES 
ATCH SIG NAME LN SIGNAL NAME LINES (OPTIONAL) | 
ATCH SIG NAME PN SIGNAL NAME PINS (OPTIONAL) 
ATTCH DVICE TYPE DEVICE TYPE LABEL (OPTIONAL) 
ATTCH PIN NAME] PIN NAMES (OPTIONAL) 

ATTCH PIN NUMBER| PIN NUMBERS (REQUIRED) += 
ATTCH REF DES REFERENCE DESIGNATORS (REQUIRED) 
ATTCH VALUE] VALUE LABEL (OPTIONAL) 

ATTCH FNCIN TYPE| FUNCTION TYPE (OPTIONAL) 

ATTCH PINUSE CODE| PIN USE CODE (OPTIONAL) 


Refer to COMMANDS section of the manual for additional information 
on each command used for attaching text to symbols on a schematic 
drawing. 


NOTE: When creating schematic symbols, use the following commands 
to create "dummy" text fields on the symbol drawinga. 


ADD REF DES ADD FUNCTION TYPE| 
ADD DEVICE TYPE ADD VALUE 
ADD REF DES| = FUNCTION TYPE| 


ADD DEVICE TYPE| ADD VALUE 


For additional "dummy" fields on the symbol drawing, use the 
ATTACH commands specified above. | 
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REFERENCE DESIGNATOR AND PIN NUMBER LABELS (REQUIRED) 


The operator may annotate the schematic symbols with 
reference desiqnators and pin numbers at any time during the 
creation of each schematic sheet. It is qood practice to place 
the symbols and connect lines prior to assigning reference 
designators and pin number labels. 


The symbols placed in the schematic from the symbol library 
should already have dummy reference designators and pin number 
labels. Use the |UPDATE TEXT| command to assign the appropriate 
text labels. 


Common Pins (Optional) 


The operator may annotate two or more symbols with the same 
reference designator, and put the same pin number on a connect point 
in each of then. This capabililty is used to show conmon pins on | 
each instance of a device, such as CLEAR LINES, and COMMON VOLTAGES. 
For example, a set of resistors in a resistor pack are all tied to a 
common ground by pin 1. 


Note on Pin Number Labels 


If device description files exist in the current project, or 
in the SYSTEM-LIBRARY, the operator may amit all but one pin number 
label from each logic symbol on the schematic. When the |EXTRACT NETLIST| — 
command is picked, the system will collect the other pin number labels 
for each symbol from the device description files if each symbol is 
labeled with the DEVICE TYPE and PIN NAMES, Later, the operator may use 
the BACK ANNOTATE commands to automatically place the pin numbers on 
the appropriate schematic symbols. 


DEVICE TYPE LABELS (OPTIONAL) 


Device type labels are required if: 
- power and ground pins are shown on a separate sheet. 
- device description files are used to create the net 


data base, allowing automatic assignment of logic functions 
to components created in the Net Data Base. 
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SIGNAL NAME LABELS (OPTIONAL) 


The operator may establish any set of connect-lines to be part 
of a particular signal net in one of two ways: 


1. Attach a signal name label to any of the connect-lines 
dedicated to that net. Use the |ATCH SIG NAME LN! command. 


2. Attach a signal name label to any of the pins (connect-points) 
of the net. Use the |ATCH SIG NAME PN| command. 


Signal names are not required, except in 2 cases: 


1. If connect-lines are not placed in a schematic, the operator 
Must show connections by attaching the same signal name to 
all the pins in the same net. 


2. To show connections between sheets, the operator must attach 
the same siqnal name to the connect-line on each sheet. 


POWER AND GROUND PINS 


Since the operator may not want to show power and ground pins 
on the schematic, a Separate sheet may be created. The example 
below illustrates the method of showing the information on a 
separate sheet. 


Use the |ATCH SIG NAME LN| command to attach names to the power 
and ground connect lines, and connect the lines to the pins of dummy 
symbols having the correct reference desiqnators, device type labels, 
and pin numbers. 


Omitting Power and Ground Pins 


Power and ground pins are not required on the schematic if the 
information is contained in the device description files. If the 
information is placed on the schematic and in the device description 
' files, the system will "prefer" the information on the schematic when 
the net data base is created, and will ignore the power and ground 
data in the device description files. | 
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NOTE: When placing elements on the schematic drawing, refer to 
the Telesis Layer Standards Table (BASIC-30) for the proper 
layer settings. It is not necessary to set the ACTIVE layer 
when using the |UPDATE TEXT| command. New text entries will 
automatically be placed on the same layer as the alia 

- text point. 


9. THE AUTO-ASSIGNMENT/PRE-ASSIGNMENT STRATEGY 


SUMMARY 


After adding and interconnecting the logic symbols on the 
schematic, the operator may selectively pre-assign functions, or 
simply use the autamatic assignment capability of the Telesis system. 


With automatic assignment, device description files must be 
in the current project, or in the SYSTEM-LIBRARY. The DEVICE TYPE 
label must be annotated to each logic symbol on the schematic drawing. 
However, the operator may Selectively pre-assiqn any number of 
logic functions on the drawing prior to creating the net data base 
with the |EXTRACT NETLIST| command. These pre-assigned, or "fixed" 
logic functions will be checked with the information in the device 
Gescription files. In addition, assignment of reference designators 
may be controlled with the REFDES-CON text file, generated from a 
component bill-of materials, or assigned automatically by the system. 


Without device description files, the operator must pre-assign 
logic functions on the schematic. Otherwise, the system will not 
not have the required information needed to create the net data base. 


COMPONENT, FUNCTION AND PIN SWAPPING CAPABILITY 
OVERVIEW 


The Telesis automatic swapping capability permits the operator 
to selectively control components, functions, and pin assignment 
after initial component placement on the board drawing. After the 
net data base is created from the schematic and device files, and 
after the board component symbols are placed, the operator has the 
option to "fix" or "free" components, functions, and pins for 
automatic swapping on the board. 
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"Free" components, functions, and pins on the board drawing are 
those that are available for swapping, while "fixed" components, 
functions, and pins are unavailable for swapping until the operator 
uses the “free” commands. After initial placement of board components, 
those logic functions that are "fixed" were pre-assigned on the 
original schematic drawing with the device type and pin number labels. 


The swapping capability simply improves the board layout for 
increased auto-routing completion percentage. 


The commands that support automatic swapping are located on 
the |AUTOMATIC PLACEMENT| menus. After using these commands, the 
operator may back annotate the schematic drawings. Refer to the 
PLACEMENT section of the manual for information on the commands used 
to swap components, functions and pins on the board drawing. 
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10. HOW TO USE THE EXTRACT NETLIST COMMAND 


The purpose of the |EXTRACT NETLIST| command is to create (extract) 


a net data base from a schematic drawing. 


PREREQUISITES 


o The schematic must be active drawing. In the case of multi- 
sheet schematics, the |EXTRACT NETLIST| command must be 
executed for each sheet. 


o Device description files (optional) must be in the current 
project, or in the SYSTEM—LIBRARY. Device files are required 
if the operator wishes to create a net data base allowing 
component, logic function, and pin swapping on the board 
drawing. Device files are not required if the operator chooses 
to asSign logic functions and pins on the schematic drawing. 


HOW THE EXTRACT NETLIST COMMAND WORKS 


When the operator picks the |EXTRACT NETLIST| command, the system 
performs the following operations: 


1. Reads the schematic drawing, device description files, 
and the REFDES-CON file, if present, and performs assignments 
to the net data base file. 


2. Creates a text file named EXTRACTION-LGG. This text file 
lists the system-detected errors on the schematic and in the 
device description files. 


3. Highlights schematic errors on the graphics screen. 
4. Creates a net data base using all schematic and device file 
information. If there is a discrepancy between the information 


on the schematic and in the device files, the system issues a 
warning in the EXTRACTION-LOG. 
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“HOW THE EXTRACT NETLIST COMMAND PERFORMS AUTOMATIC ASSIGNMENT 


The illustrations below show four possible assignment conditions 
of a logic symbol on the schematic drawing. A description of how 
|EXTRACT NETLIST| performs the assignment is provided with each 
condition. 


CONDITION 1. COMPONENT AND FUNCTION PRE-ASSIGNED- 


REFERENCE DESIGNATOR AND PIN NUMBERS ANNOTATED 


/400 


A dl 
Le Y 


When |EXTRACT NETLIST| is picked, the system assigns 
the logic function to the reference designator and 
Pin number shown in the schematic. 


CONDITION 2. COMPONENT PRE-ASSIGNED WITH REFERENCE DESIGNATOR- 


REFERENCE DESIGNATOR ANNOTATED, PIN NUMBERS NOT ANNOTATED 


7A0C 


DO 


When |EXTRACT NETLIST| is picked, the system assigns the 
logic function to the first open function slot in the 
component with the pre-assigned reference designator Ul. 
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CONDITION 3. NOT ASSIGNED TO A COMPONENT, PRE-ASSIGNED BY PIN NUMBERS- 


PIN NUMBERS ANNOTATED, NO REFERENCE DESIGNATOR ANNOTATED 


When |EXTRACT NETLIST| is picked, the system assigns the 
function to the correct component already in the net 

data base. Components may already be there if a 
REFDES-CON file exists, or if they were created for 

other similar device functions. If no component is 
available, or if the required function slots are 

already filled, the system creates a new component of 
that device type (i.e. 7400), and assiqns the function 
into the correct slot for that function type. 


CONDITION 4. COMPLETELY UNASSIGNED 


NO REFERENCE DESIGNATORS AND PIN NUMBERS 


SAQO 


When |EXTRACT NETLIST| is picked, the system automatically 
assigns the function to any unassigned function slot in 

a component already in the net data base. Components 

May already be there if a REFDES-CON file exists, or 

if components were created for other similar device 
functions. If a component is unavailable, the system 
creates a new component of that device type, and 

assigns the function to the first available slot for 

that function type. 


12/84 NETDB-30 


THE EXTRACT NETLIST SEQUENCE 


When the operator picks |EXTRACT NETLIST|, the system displays 
the following message sequence on the function screen message line: 


-STARTING SCHEMATIC PAGE DATA EXTRACTION- 

-STARTING SORT OF EXTRACTED DATA- 

-STARTING COMPARE WITH DEVICE FILES- 

-STARTING BUILD OF NET DATA’ BASE- 

-ADDING FUNCTIONS 10%, 20% 30% 40%......<<COMPLETED>> 
-ADDING FUNCTIONS WITHOUT PIN NUMBERS- 

-ADDING FUNCTIONS WITHOUT REFDES BUT WITH PIN NUMBERS- 
“ADDING UNASSIGNED FUNCTIONS- 

-ADDING COMPONENTS FROM REFDES-CON FILE- 

-~BUILD OF NET DATA BASE COMPLETE- 

-STARTING NET DATA BASE CLEANUP- 

~NET DATA BASE CLEANUP COMPLETED- 


THE EXTRACTION-LOG TEXT FILE 


The EXTRACTION-LOG is a text file generated by the system during 
[EXTRACT NETLIST|. This file lists warnings and errors that occurred 
during the creation of the net data base. The [EXTRACT NETLIST| command 
should be repeated until the EXTRACTION-LOG is error-free. 


To ensure accuracy of the net data base created from a schematic, 
the operator should perform the following steps: 


1. Use the |EXTRACT NETLIST| command. 

2. Print out the EXTRACTION-LG. — 

3. If warnings or error appear in the EXTRACTION-LOG, edit 
the schematic and/or device files to correct errors shown 
in the log. 


4. Repeat the above steps until the EXTRACTION-LOG is 
error-free. 


Each time the |EXTRACT NETLIST| command is repeated, the 


system updates the existing net data base to reflect any 
changes made to the schematic and/or device files. 
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However, using the |EXTRACT NETLIST| command cannot remove 
or change a component in the net data base once the 
components are placed on the board with assigned 

reference designators. Therefore, it is advisable to 
complete the initial correction process prior to placing 
the board components on the drawing. 


5. Create a NETLIST-REPORT or a COMPONENT-REPORT and check 
the original engineering sketch against it. This will 
provide same assurance that the net data base conforms 
to the original design. 


6. The engineering sketch may also be checked against a 
pen plot of the schematic drawing. 


EXAMPLE: EXTRACTION-LOG 


| NET EXTRACTION FOR SCHEMATIC SCH STARTED AT 4-OCT-84 8:35:04 
SUMMARY OF DESIGN DRAFTING ERRORS | 
***TOTAL NUMBER OF DESIGN DRAFTING ERRORS =0 WARNINGS=0 
SUMMARY OF DEVICE FILE VERIFICATION ERRORS 
Error in parsing device file 7400 rev l 
PINORDER NAND2 A BY 


***Tl legal Keyword 

ERROR: Unassigned component at (4400, 4400, device 7400 
of function type NAND2 with pin name B and number 0 
has neither a REF DES nor a DEVICE FILE. 
Skipping all functions with same ref des and device 
type. | 


***TOTAL NUMBER OF DEVICE FILE VERIFICATION ERROR=] WARNING=0 
***GATE ASSIGNMENT begun 4-OCT-84 at 8:35:40*** 


Gate Assignment done at 8:35:58 


*Net Data Base clean-up started at 8:36:09 
*Net Data Base clean-up completed at 8:36:15 
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TYPES OF ERROR AND WARNING MESSAGES SHOWN IN THE EXTRACTION-LOG 


Oo WARNING: connect line going fram (drawing coordinate) to 
(drawinq coordinate) has floating end or ends. 


(Line is highlighted in drawing.) 


The connect line reported is not attached to a connect point at 
both ends. Use the |ADD CONNECTION| cammand to complete the required 
connections. 


Oo WARNING: connect path has conflicting net names 


(Names in conflict are reported in loq.) 
(Names are highlighted in the drawina.) 


There are two Siqnal name labels attached to the same net, but 
with different text values on them. Delete one of the labels 

or use the |UPDATE TEXT| command to change one of the signal names 
to be the same as the other. 


Oo WARNING: connect point has two pin numbers 


(Nanes in conflict are reported in log.) 
(Names are highlighted in the drawina.) 


There are two pin number labels attached to the same connect point, 
but with different text values on them. Delete one of the labels or 
use |UPDATE TEXT| to change one of the pin numbers to be the same as 
the other. (Normally, a connect point should have only one pin 
number label attached to it, if device description files are used 
to create the net data base.) 


Oo WARNING: connect point has two pin names 


(Names in conflict are reported on log.) 
(Names are highlighted in the drawing.) 


There are two pin name labels attached to the same connect point, 
but with different text values on them. Delete one of the labels 
or use |UPDATE TEXT] to change one of the pin names to be the same 
as the other. (Normally, a connect point should have only one pin 
name label attached to it.) 
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Oo WARNING: symbol has two reference designators 


(Reference designators in conflict are reported in log, 
and are highlighted in the drawing.) 


There are two reference desiqnators labels attached to the same 
symbol, but with different text values on them. Delete one of 
the labels to resolve the conflict. A symbol must not have two 
reference designator labels. 


Oo WARNING: symbol has two device types 


(Device type labels in conflict are reported in log, and 
are highlighted in the drawing.) 


There are two device type labels attached to the same symbol, but 
with different text values on them. Delete one of the labels to 


resolve the conflict. A symbol must not have two device type 
labels. 7 


-o WARNING: symbol has two values 


(Values in conflict are reported in log, and are 
highlighted in the drawing.) 


There are two value labels attached to the same symbol, but with 
different values on them. Delete one of the labels to.resolve 
the conflict. A symbol must not have two value labels. 


Oo ERROR: symbol has missing reference designator 


(Symbol is highlighted.) 
(|EXTRACT NETLIST| was done without a device description file 
associated with symbol.) 


The symbol has a blank or missing reference designator. If blank, 
(text point with no label), use the UPDATE TEXT command to supply 
a reference designator. If missing, (no text point, no label) use 
the ATICH REF DES cammand. 
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© ERROR: missing pin number or pin name on connect point at (drawing 
coordinate) 


The connect point has a blank or missing pin label. (Each connect 
point must have either a pin name, or a pin number label if the 

net data base was created without device files.) If blank, use 

the [UPDATE TEXT| command to supply a pin name or number. If missing 
(no text point, no label) use the |ATTCH PIN NUMBER| or 

|ATTCH PIN NAME| command. 


Oo WARNING: missing library data for device type (device type name) 


The system found a device type on the schematic, but cannot find 
a device description file for it. Check the SYSTEM-LIBRARY index. 


Either the device file is missing, or the device type was 
misspelled on the schematic. 


O WARNING: syntax error in library data for device type (device type 
name) 


There is a formatting error in the device description file for 
device type name stated in the warning message. Reopen the 
device description file and correct the error. 
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CREATING A NET DATA BASE FROM A TEXT-INPUT NETLIST 
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CREATING A NET DATA BASE FROM A TEXT-INPUT NETLIST 


1. GENERAL INFORMATION 


_ PURPOSE 


The text-input netlist is a time-saving method of creating a 
net data base. It may be used as an alternative to drawing a 
schematic on the system. 


This method is appropriate when the operator has the netlist 
information for a board, and when a schematic drawing is not 
essential. 


The text-input netlist contains the net, pin, reference designator, 
and device type information to be used in the board design. Optionally, 


functions may be specified in the file if the operator is creating 
the netlist from an unannotated engineering sketch. 


ADVANTAGES OF A TEXT~GENERATED NET DATA BASE 


o It takes considerably less time to input a text file containing 
netlist information than it does to draw a schematic on the 
system. 


o It also takes less time to correct errors in a text-input 
netlist than in a schematic drawing. 


LIMITATION OF A TEXT-GENERATED NET DATA BASE 


o The completed design will not have an up-to-date set of 
schematic drawings unless the operator manually records any 
changes on the original engineering sketch. 


SUMMARY OF STEPS TO FOLLOW IN CREATING A TEXT-GENERATED NET DATA BASE 


STEP 1. Input a text file containing the netlist information 
| for the board design. 
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STEP 2. Make certain that device files and/or pin files are in 
the current project or in the SYSTEM-LIBRARY. 


Device files are required if the operator wishes to 
create a net data base that allows automatic Swapping of 
components, logic functions, and pins on the board. 

A net data base created with device description files 
allows the operator to use additional system 
capabilities. For example, logical design rules checking 
(LDRC) can only be performed if the net data base was 
created with device files. Pin files are only needed if 
device files are not used to create the net data base. 


2. THE TEXT NETLIST FILE 


The text-input netlist is a single text file in three parts: 


Oo PART 1 is a list of PACKAGES and REFERENCE DESIGNATORS.. 
(OPTIONAL) 


o PART 2 is a list of FUNCTIONS. (OPTIONAL-DEVICE FILES REQUIRED) 
o PART 3 is a list of NETS. (REQUIRED) 


NOTE: The file must contain at least PART 1 or PART 2, with 
the required list of NETS. 7 


EXAMPLE OF TEXT INPUT NETLIST 


(NETLIST FOR PROJECT TEST, OCTOBER 1984) | 
SPACKAGES 
CON15S/156 3; J 
CAPRAD300 ; Cl 
RES400! RLRO5 ; R2 
RES400! RLROS ; Ri 
CAPRAD300 ;: C2 
SFUNCTIONS 
74LSO0O ; AND[(1-4] 
74L74 : FLIP[1-2] 
SNETS 
J.8 AND2.B. 

J.7 AND2.A 
: J.4 ANDI.B 

J.3 ANDI.A 
GND ; J.1 C2.2 Cl.2 R2.2 
J.1ll R1.2 | 

R1.1 FLIP2.QN 

FLIP1.Q AND3.A 

FLIP2.Q AND3.B 

R2.1 FLIP1.ON 
5V 3; J.12 J.10 C2.1 Cl.1 FLIP1.PRE FLIP2.PRE AND3.Y 
AND1.Y FLIP1.D | 
(3.6 FLIP2.CLK FLIP1.CLK 

J.5 FLIP2.CLR FLIP1.CLR 


Tf} ~e ~e se + tO Ne SH NO Ne 


g 
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3. THE NET DATA BASE CREATED FROM THE TEXT-INPUT NETLIST AND DEVICE 
DESCRIPTION FILES. 


After the net data base is created from the text-input netlist, 
the operator may proceed to place components on the board. If the net 
data base is created with device description files, the automatic 
swapping capability may be used to improve the placement of ratsnest 
connect~lines for increased completion percentage during automatic 
routing. 


Like the schematic drawing, the operator may selectively pre-assign 
logic functions, using the text netlist file. Pre-assigned logic 
functions are associated with those devices defined by the SPACKAGES 
section (reference designator), with the $NETS section containing the 
reference deSignator and pin number information for each device. When 
the net data base is created with the |LOAD TXT NETLIST| command, a 
pre-assigned logic function is "fixed" on the board and unavailable for 
automatic Swapping until "freed" by the operator. 


In addition, the operator may optionally allow the system to 
perform reference designator and pin number assignments to the net 
data base during |LOAD TXT NETLIST| with the optional SFUNCTIONS section 
of the netlist file. The SFUNCTIONS section of the file may be used when 
inputting a text netlist from an original, unannotated engineering 
sketch. The information defined by the SFUNCTIONS section 
(device type; function designator) and the related function designators 
and pin names associated with a Single logic function specified under the 
SNETS section will reflect a "free" logic function. The system uses the 
device, function and pin information in the device files to make 
asSignments to the net data base. 


During |LOAD TXT NETLIST|, the system automatically assiqns a 
reference deSiqnator to each device (or with an operator-input REFDES-CON 
text file) specified by SFUNCTIONS. The system also assigns pin numbers 
to each available (unassigned) function slot using information from the 
device file. Logic functions created in the net data base associated 
with a device listed with SFUNCTIONS are "free" for automatic swapping 
on the placed board. 7 


NOTE: Devices specified under SPACKAGES cannot be re-stated 
under SFUNCTIONS, and the reverse. 


If the operator chooses to create the net data base using pin 
description files rather than device files, the operator must use the 
SPACKAGES section of the netlist. Without device description files, 
the function and pin swapping capability cannot be used on the placed 
board drawing simply because the net data base does not have required 
device, pin and function information. The reference designator and pin 
assignments specified in the text netlist under SNETS will be "fixed" 
to components created in the net data base. | 


The following section describes the formatting requirements of the 
text netlist file used to create the net data base. 
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4. REQUIRED CONTENTS AND FORMAT OF THE TEXT NETLIST FILE 


SPACKAGES | 


PURPOSE: The SPACKAGES section of the netlist file allows) 
. pre-assiqnment of reference desiqnators to components 
‘during creation of the net data base. During the 
[LOAD TXT NETLIST| command, the system first reads the 
SPACKAGES section, then the SNETS section of the netlist 
file. 


With device description files present in the current 
project, or SYSTEM-LIBRARY, the system uses the device 
file information to build a net data base which allows 
swapping of functions and pins on the placed board 
drawing. 


If a device contains swappable functions and pins, the 
operator may selectively "free" pre-assiqned functions 
for automatic swapping on the board. 


FORMAT: $PACKAGES 


© The SPACKAGES keyword is placed on the first line of the 
text file. A list of packages follows the keyword. 


LIST OF PACKAGES 


o The list includes packages to be used in the board desiqn, with 
a reference desiqnator for each instance of a package. Packages 
are listed by component symbol name and device type. The operator 
may omit the component symbol name, however, the device type 
must be included if device description files are to be used to 
create the net data base. The component symbol name must be 
included if the system uses pin Socerapeien files to create the 
net data base. 


FORMAT: COMPONENT SYMBOL NAME ! DEVICE TYPE; REF DES 


EXAMPLE: §SPACKAGES 
RES400 ! RLRO5 ; R2 


CON15S/156 ; J 


In the above exanple, the system will use the -PIN text file 

to define the CON15S/156 component symbol when |LOAD TXT NETLIST| 
creates the net data base. The device file RLRO5 will define the 
component symbol RES400. 
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INPUT SEQUENCE: 


COMPONENT SYMBOL NAME: 


The component symbol name must be precisely the same as the 
nane of component symbol to be placed on the board drawing. 


A symbol name may contain up to 14 characters with no blank 
Spaces allowed. (Allowed characters are: A-Z, 0-9, - += % * 
ef ~~@ ™) 


Each component symbol name must be placed at the beginning 
of a new line. 


Repeat the symbol name on a new line for each different 
device type. | 


EXAMPLE:  RES400 ! RLRO5; R2 


RES400 ! RLRO6; RI 


DEVICE TYPE: 


Place the device type between the symbol name and the 
list of reference designators. It must be preceded by an 
exclamation point. 


The device type must be the same name of the device file 
to be used with the package. 


A device type may contain up to 18 alphanumeric characters 
with no blank spaces. (Allowed characters are: A-Z 0-9 - + 
=E*e?/,") 
REFERENCE DESIGNATORS 


A semicolon (;) must be placed before the list of reference 
desiqnators. 


A reference desiqnator may contain up to 8 characters with 
no blank spaces. (Allowed characters are A-Z 0-9 - + = % ? 
/") 


Reference designators must be separated from each other 
with a blank space, or with a comma (,). 
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To cont inue the list of reference designators on a new line, 
Place a comma at the end of the line and continue on the line 
below: | 


EXAMPLE: TO92 ; Ql Q2 Q3 04 05 Q6 QO9 Q10 Q1l O14 Q15, 
Q16 Q17 Q25 Q26 Q27 


To input a series of reference desiqnators, brackets may be 
used: | 


EXAMPLE: 26 Z[(8-10] Z12 215 


© The repeating character(s) precedes the first bracket. 

o A blank space before the first bracket is not allowed. 

© The characters in the series must be numeric. 

o The first bracket and the closing bracket must be on 
same line. (Blank spaces are allowed within the 


brackets. 


o Use a hyphen (-) between the first and last numbers in 
the series. 


© Leading zeros are allowed. (However, the system will 
ignore any leading zeros in the last number that cause 
the last number to have more digits than the first 
number. For example, if [0008 - 0100] is input, all 
leading zeros are used by the system; if [008 -— 0100] 
is input, the system ignores the leading zero in the 
last number. » 


TO OMIT A COMPONENT SYMBOL NAME: 
(Device files used to create the net data base.) 


Begin the line with an exclamation point (!) 
followed by the device type. 


EXAMPLE: ! 7400 : Ul U4 U6 
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TO OMIT THE DEVICE TYPE: 
(Pin files used to create the net data base.) 


Omit both the exclamation point and the device type 
name. 


EXAMPLE: DIP14 ; Ul U4 U6 


SFUNCTIONS (OPTIONAL - Must follow the SPACKAGES section, if used) 
- Device files are required. 
~- Devices specified under SPACKAGES cannot be 
re-specified under SFUNCTIONS, and the 
reverse. 


PURPOSE: The optional SFUNCTIONS section of the text netlist file 
is useful if the operator is creating a netlist from an 
unannotated engineering sketch. For example, if the 
sketch shows eight NAND2 gates without pin number 
and reference designator annotation, the operator 
may input entries under SFUNCTIONS. An entry must 
contain a device type, an operator-defined FUNCTION 
DESIGNATOR, aS well as the number of functions to be 
created for the device specified. Based on the information 
in the device file, the system creates the required 
number of components needed to accommodate the number of 
functions. 


This section of the netlist file can only be used if the 
net data base is to be created with device description 
files in the current project, or SYSTEM-LIBRARY. 


Entries made to the SFUNCTIONS section are unassigned. 
That is, the system assigns available reference 
designators automatically to the devices during 
|LOAD TXT NETLIST|, or performs the assignment with an 
operator-input REFDES-CON file in the current project. 


During the |LOAD TXT NETLIST| command, the system reads 
the entries within SFUNCTIONS, then reads the SNETS 
section of the file. The SNETS section must contain 
FUNCTION DESIGNATORS, and PIN NAMEs rather than pin 
numbers to specify nets. The system uses the information 
in the device files to build a net data base which allows 
swapping of functions and pins on the placed board 
drawing. Functions and pins are "free" on the board 

for automatic swapping. 
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FORMAT: $FUNCTIONS 


o If used, the SFUNCTIONS keyword must follow the SPACKAGES 
section of the file. A list of device types follows the 
keyword. Devices specified under SPACKAGES cannot be re-stated 
in the SFUNCTIONS section of the netlist. 


LIST OF DEVICE TYPES: FUNCTION DESIGNATORS 


Oo The list includes each device type with an operator-defined 
FUNCTION DESIGNATOR, and the number of logic functions to be 
created in the net data base for the specified device type. 
Based on the information in the device description file, the 
system creates the proper number of components for the number 
of logic functions specified. 


Component symbol names are not required since device description 
files are required to support this optional section of the 
netlist file. 


FORMAT: DEVICE TYPE ; FUNCTION DESIGNATOR [NUMBER OF FUNCTIONS] 


SFUNCTIONS 
74LS00 ; AND[1-4] 


74L74 3; FLIP(1-2] 


In the above example, the device 74LS00 is stated under 
SFUNCTIONS, with the operator-defined function designator 

AND, requiring four logic functions to be created during 

|LOAD TXT NETLIST|. The system creates a single component in the 
net data base, since the device 74LS00 only contains four 

logic functions. 


The exanple below illustrates the typical entries to the SNETS 
section of the file, relating to the entries contained under 
SFUNCTIONS. 


SNETS | 
; FLIP1.Q AND2.A 


; ANDL.Y FLIP2.D 


The line ;FLIP1.Q AND2.A identifies available functions 

and pin names associated with that net. FLIP1.Q identifies an 
available function on the device 74L74, with pin name Q connected 
to pin name A of the function, AND2, of the device 74LS00. The 
pin number assignments are made from the information in the | 
device files when the |LOAD TXT NETLIST| command is used to create 
the net data base. However, because function designators and pin 
names are specified, logic functions are free for swapping 

with other functions of the same device type on the placed board 
drawing. For example, the AND2 function assignment in the net 
data base is swappable with other available functions on the 
same device (AND1, AND3, AND4). 
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NOTE ON THE NUMBER OF FUNCTIONS 


Under the SFUNCTIONS section of the netlist file, the operator 
may Specify a device type, the function designator, and the 
total number of functions to be used, exceeding the 

number of functions available on one device. For example, 

the 74LSO00 device contains four functions. The operator, however, 
may specify any number of functions. When the net data base 

is created, the system creates the appropriate number of 
components needed for the number of functions specified. 


EXAMPLE: SFUNCTIONS 


74LS00 ; AND[1-8] 


In the above example, eight functions will be created in the 
net data base for the device 74LS00. Since only four functions 
can fit on one physical device, the system creates the net data 
base with two 74LS00 devices with four available functions 

on each device. 


However, if eight functions are specified for a device under 
SFUNCTIONS, with only four functions reflected under the SNETS 
section, the system will still create two 74LS00 components in 
the net data base. Five functions (AND[{1-5]) reflected under 
SNETS will create two components, since one 74LSO00 contains 
only four logic functions. 


If a device contains only one function, the brackets must be 
omitted. In the example below the operator-defined function 
designator, "NAND", contains only one function. Simple omit 
the brackets and place the number "1" immediately after the 
function designator. 


EXAMPLE: S$FUNCTIONS 


7400 ; NANDIL 
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NOTE ON FUNCTION DESIGNATORS 


If a single device contains different logic functions, the function 
type specified in the device description file must be stated 

under SFUNCTIONS after the device name, preceding the operator- 
defined function designator. The system requires the additional 
function type entry to make the distinction between different 
functions on a single device. For example, the device 4000A 
contains two NOR3 gates and the inverter (INV) logic function. 

The 4000A device file is shown below: 


(DEVICE DESCRIPTION FILE: 4000A) 
PACKAGE DIP14 


CLASS IC 

PINCOUNT 14 

PINORDER NOR3 ABC Y 
PINUSE NOR3 IN IN IN OUT 


PINUSE INV IN OUT 
FUNCTION G2 INV 8 9 
POWER +5V: 14 
GROUND GND; 7 

NC 1 2 

END 


The format under SFUNCTIONS is shown below for single device types 
containing different functions. 


DEVICE NAME ! FUNCTION TYPE ; FUNCTION DESIGNATOR [NUMBER OF FUNCTIONS] 


EXAMPLE: S$FUNCTIONS 
4000A! NOR3; XYZ[1-2] 


4000A! INV ; ABCl 


o Line entries must be repeated for the different function types. 


o In the above example, the NOR3 function type is specified by the 
operator-defined function designator XYZ, with two available 
functions. The function type INV is specified by the function 
designator ABC, with one available function. 
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INPUT SEQUENCE: 
DEVICE TYPE NAME 


The device type name must be the exact same name as its 
device description file 


A device type may contain up to 18 alphanumeric characters 
with no blank spaces. (Allowed characters are: A-Z 0-9 - + 
=$*?/.") 


The component symbol name does not need to be included since 
SFUNCTIONS section of the netlist file requires device 
description files to create the net data base. 


Simply input the device name at the beginning of each line, 
following the SFUNCTIONS statement. 


EXAMPLE: SFUNCTIONS 
74LS00 ; 


FUNCTION DESIGNATORS and [NUMBER OF FUNCTIONS] 


A semicolon (;) must follow the device name, preceding the 
function designator and the number of functions. 


An operator-defined function designator may contain up to 
eight characters with no blank spaces. (Allowed characters are 
A-Z 0-9 -+=%*?/") 


Immediately following the function designator, input the number 
of available functions to be created in the net data base, using 
brackets to specify a range. Do not input a blank space between 
the function designator and the number of functions. Brackets may 
be omitted if the device contains only one function. 


EXAMPLE: SFUNCTIONS 
74LS00 ; AND[1-4] 
74L74 ;FLIPIL 


Refer to NOTE ON FUNCTION DESIGNATORS on the revious pag 
for information on single devices containing different fu function 


types and an example of a typical entry under $ ° 
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SNETS 


PURPOSE: The SNETS section of the netlist file specifies the net 
information for the entries made under the $PACKAGES 
and SFUNCTIONS sections of the file. 


When the operator picks the |LOAD TXT NETLIST| command, 
the system reads the contents of the SPACKAGES section 
and the SFUNCTIONS section of the netlist. The system 
then scans the SNETS section for the net information 
needed to create the net data base. 


The net information specified must be entered in two 
different formats if the operator used the optional 
SFUNCTIONS section of the netlist. Nets specified for 
entries contained under S$PACKAGES are entered by 
pre-assigned reference designators and pin numbers. 

Nets specified for entries under the SFUNCTIONS section 
are entered by function designator, function number, and 
pin name. 


NOTE: The function number provides a unique name to 
to each function designator associated with a 
Single logic function on a device. For example, 
AND].A, AND1.B, AND1.Y are functions associated 
with a single function on the 74LS00, specified 
by the function designator AND listed under | 
SFUNCTIONS. 


The following example illustrates typical net entries. 
The first entry shown under SNETS uses reference 
designators and pin numbers, relating to SPACKAGES. The 
second net entry uses a function designator, function 
number, and pin name, relating to SFUNCTIONS. The third 
net entry under SNETS uses information pertaining .to both 
the SPACKAGES and SFUNCTIONS sections. 


SPACKAGES 

RES400 ! RLROS ; R2 
CAPRAD 300; Cl 
SFUNCTIONS 

74LSO00 ; AND[1-4] 


74L74 ; FLIP[(1-2] 
SNETS 
R2.1 Cl.2 
AND1.A FLIP2.QN 
R1l.1 FLIP1.ON 


NOTE: The function designator and function number, FLIP1 for 
example, under SNETS specifies an available function slot 
on the device. FLIP2 also specifies an available function 
on the device. The function number does not imply a 
selected function slot. 
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FORMAT : SNETS 
© The keyword is placed on the line following the list of packages, 


and/or list of functions. The keyword SNETS precedes the list 
of nets. | 


LIST OF NETS 
o This includes all nets that will be used in the board design, and 


provides a list of pins and/or function designator and pin names 
associated with each net. 


For nets relating to devices and reference designators specified 
under SPACKAGES: 


FORMAT: ;RefDes.PinNumber RefDes.PinNumber RefDes.PinNumber 


EXAMPLE: ;R2.1 C2.1 U4.3 


For nets relating to devices, function desiqnators and number of 
functions specified under S$FUNCTIONS: 


FORMAT: ;FunctionDesiqnatorFunct ionNumber.PinName, 
Funct ionDes iqnatorFunct ionNumer.PinName 


EXAMPLE: ;:ANDI1.A FLIP2.QN 


For nets relating to entries pertaining to both SPACKAGES and 
SFUNCTIONS sections. 


FORMAT: ;RefDes.PinNumber FunctionDesiqnatorFunct ionNum.PinName 


EXAMPLE: ;R1.1 FLIP1.QN 
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INPUT SEQUENCE: 


Oo Each net begins on a new line. A semicolon must precede the 
net information. 


oO .For nets specified by reference designator: 


-~Show the reference designator and pin number for each pin. 
. The format is --REFDES.PIN#—-with no blank spaces allowed. 


-Reference designators must correspond to the ones shown in 
the list of packages. 


-~A pin number may be any integer from 1 to 32767. 
-Put at least one blank space between pins in the list. 


-To continue the list of pins on a new line, place a comma 
at the end of the line and continue on the line below. 


~As in the list of packages, brackets may be used to input a 
series of reference designators, a series of pin numbers, or 
both: 


Z3.7 
Z3.4 23.5 


Z({1-3].7 is equivalent to Zl.7 22.7 
3 
el RP1.2 RP2.1 
$2 


2 
Z23.(2-5] is equivalent to 23.2 23 
RP [1-3] .{1-2] is equivalent to RPl 

RP2.1 RP2.2 RP3.1 RP3 


There must be no blank spaces between the (.) anda 
bracket preceding it, or following it. Otherwise the 
the input requirements for a bracketed series are the 
Same as in the $PACKAGES list. 


EXAMPLE: SNETS 


*R2.2 Cl.l 
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o For nets specified by function designator 


-Show the function designator, the function number and the 
pin name. The format is —-FunctionDesFunctionNum.PinName-- 
with no blank spaces allowed. 


-Function designators must correspond to the ones shown in 
the list of functions. 7 


-The function number (providing the unique name associated 
with a single logic function) immediately following the 
function designator must be within the range specified in 
brackets under the $FUNCTIONS section. Blank spaces are not 
allowed between the function designator and the function 
number. 


-The pin name must be separated from the function number by 
by a (.). Blank Spaces are not allowed. 


~Put at least one blank space between pin name and the next 
entry on the line. 


EXAMPLE: SNETS 


7;FLIP1.Q AND3.A 


-To continue the net information on a new line, place a 
comma at the end of the line and continue on the line below. 


NET NAME (OPTIONAL) 
Oo The operator may optionally give each net a name. 


FORMAT: NETNAME: RefDes.PinNum RefDes.PinNum 


EXAMPLE: 


SNETS 
SERIAL CLOCK; J7.22 210.11 


~The net name must be the same as the net name the operator 
uses on the board drawing. 


-~A net name may contain up to 18 alphanumeric characters 
with blank spaces allowed. (Allowed characters are; A-Z 


~Place the net name at the beginning of the line before the 
net information. 


12/84 NETDB-51l 


COMMENTS (OPTIONAL) 


Oo The operator may include information comments in the text netlist 
file. 


FORMAT: (COMMENT LINE) 


| EXAMPLE: 


(***NET DEFINITIONS ARE BELOW***) 


-Place comments in parentheses for informational use only. 
The system ingores text within parentheses. 


-A comment may not extend beyond the length of one line. 


END STATEMENT (OPTIONAL) 
o The END statement must be the last line of the text file if 
the operator chooses to use it. | 


FORMAT: SEND 
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5. THE TEXT-INPUT NETLIST STRATEGY 
SUMMARY 


When inputting the text netlist, the operator may simply make 
entries to SPACKAGES, and SNETS. If device description files are 
used to create the net data base during |LOAD TXT NETLIST|, the 
system takes the information from the device files to create a net 
data base which allows swapping of logic functions and pins on 
the board drawing. The system uses the reference designator 
specified in the SPACKAGES section, and the reference designator and 
Pin number entries contained in the SNETS section to make the 
initial assignments. That is, the reference designators and pin numbers 
specified under SNETS are associated with the reference designators 
specified under SPACKAGES. The resulting "fixed" logic functions in 
the net data base may be "freed" for automatic Swapping on the board 
components if a device contains swappable functions. However, swappable 
Pins are always "free" to swap until "fixed" by the operator. 


Optionally, the operator may input the text netlist with a 
SFUNCTIONS section, following the entries to SPACKAGES (if used). The 
operator may use this section if inputting the netlist from an 
unannotated engineering sketch. Entries made under SFUNCTIONS are 
unassigned. That is, the system automatically assigns available 
reference designators to components created during |LOAD TXT NETLIST 
The operator may create an REFDES-CON text file, generated from a 
component bill-of-materials, prior to using the |LOAD TXT NETLIST| 
cammand, if specific operator-defined reference designators are to be 
used in the creation of the net data base. 


The unique function designators and pin names under SNETS 
are related to the devices and function designators listed under 
SFUNCTIONS. The system makes the assignments to the net data base 
using the information in the device description files, creating 
the essential number of components for the required number of functions. 
The resulting net data base will contain "free" logic functions that 
are available for automatic swapping on board components. 


If pin files are used to create the net data base during 
[LOAD TXT NETLIST|, the system requires that all assignment information 
be present under SPACKAGES and SNETS. In addition, the swapping 
capability cannot be used on the board drawing. 


COMPONENT, LOGIC FUNCTION, AND PIN SWAPPING OVERVIEW 


The Telesis automatic swapping capability permits the operator 
to selectively swap components, logic functions, and pin assignments 
on the board after initial component placement. After the net 
data base is created from the text tere oes cient aac eee! 
ard nent symbols are placed, the operator nas | 
ee Stix” oe "free" components , Foner ions; and pins for swapping 
on the board. 
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The swapping capability simply improves the board layout for 
increased completion percentage during automatic routing. 


The commands that support automatic swapping are located on the 
| AUTOMATIC PLACEMENT| menus. After using the swapping commands, the 
operator may update the text netlist to reflect the assignments 
on the board drawing, using the |CREATE TEXT NETLIST| command. 


Refer to the PLACEMENT section of the manual for the commands used 
to swap components, functions, and pins on the board. 
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6. HOW TO USE THE |LOAD TXT NETLIST| COMMAND TO CREATE THE NET DATA BASE 


The COMMANDS section of the manual defines the exact input sequence 
for the |LOAD TXT NETLIST| command. The information below explains the use 
of the command in broader context. 


PREREQUISITES 


o A device file for every device type named in the text netlist 
must be in the current project, or in the SYSTEM-LIBRARY. The 
device file prerequisite may be omitted if pin files are used 
to create the net data base. However, a net data base created 
without device files cannot, for example, be used with logical 
Gesign rules checking, interactive or auto-placement, or function 
and pin swapping. 


Oo A pin file for each symbol named in the text netlist must be in 
the current project, or in the SYSTEM-LIBRARY. Pin description 
files may be amitted if device description files are used to 
create the net data base. 


Oo The text input netlist must be in the current project file. 


HOW THE |LOAD TXT NETLIST| COMMAND WORKS 


_ When the |LOAD TXT NETLIST| command is picked, the operator must 
input the name of the text netlist file. The system then performs the 
following operations: 


1. Creates a text file naned NET-LOAD-LG listing system-detected 
errors in the text netlist. The text netlist is repeated line- 
-by-line in the NET-LOAD-LOG. Each error is listed directly 
below the line involved in the error. 


2. Creates a net data base if there are no major errors. 


3. Places the following messages on the function screen when they 
are appropriate. 


<< STARTING LOAD TEXT NETLIST.>> 

<< CHECKING FOR KEYWORDS.>> 

<< KEYWORDS NOT FOUND. NETLOAD STOPPED.>> 
If the keywords are found, the system will display the following 
message sequence on the function screen message line. 
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STARTING LOAD TEXT NETLIST. >> 

CHECKING FOR KEYWORDS .>> 

REQUIRED KEYWORDS FOUND. CONTINUING.>> 
PROCESSING LINE 10 OUT OF 27 LINES TOTAL.>> 
PROCESSING LINE 20 OUT OF 27 LINES TOTAL.>> 
STARTING BUILD OF NET DATA BASE.>> 
ADDING FUNCTIONS>> << 100% COMPLETED>> 
CREATING COMPONENT CREATING COMPON 
ADDING FUNCITONS WITHOUT PIN NUMBERS.>> _ 
ADDING FUNCTIONS WITHOUT REFDES BUT WITH PIN NUMBERS.>> 
ADDING UNASSIGNED FUNCTIONS .>> 


"eo eeer? 


_CREATING COMPONENT” CREATING COMPONENT ...>> 


ADDING COMPONENTS FROM REFDES-CON FILE.>> 
BUILD OF NETDATA BASE COMPLETE.>> — 


After the message <<BUILD OF NETDATA BASE COMPLETE.>> appears on the 
function screen message line, the system displays the NET-LOAD-LOG. 


EXAMPLE : NET=LOAD-LOG FILE 
ET-LOAD~LOG 

l S$PACKAGES 
2 CON15S/156 | | 

MESSAGE: CON15S/156 -PIN (pin file) defines this package. 
3  CAPRAD300 ; Cl 

MESSAGE: CAPRAD300 -PIN (pin file) defines this package. 
4 RES400 ! RLROS ; R2 

MESSAGE: RLRO5 _ (device file) defines this package. 
5 RES400 ! RULROS ; RL 

MESSAGE: RLRO5 (device file) defines this package. 
6 CAPRAD300 ; C2 

MESSAGE: CAPRAD300 -PIN (pin file) defines this package. 


7 SFUNCTIGNS 
74LS00 ; AND[1-4] 
74L74 ; FLIP(1-2) 
SNETS 
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J.8 AND2.B 
J.7 AND2.A 


4 AND1.B . 
3 ANDI.A 

Jel C2.2 Cl.2 R2.2 
1 


NET-LOAD-LOG (continued) 


R1l.1 FLIP2.QN 


17 ; 

18 ; FLIP1.Q AND3.A 

19 ; FLIP2.Q AND3.B 

20 ; R2.1 FLIP1.ON 

21: +5V: J.12 J.10 C2.1 Cl.1 FLIP1.PRE FLIP2.PRE AND3.Y 
22 ; ANDI1.Y FLIP1.D 

23. ; J.6 FLIP2.CLK FLIP1.CLK 

24 ;J.5 FLIP2.CLR FLIP1.CLR 


25 SEND 
MESSAGE : SEND keyword found. 
ACTION : Normal termination at this line. 


***GATE ASSIGNMENT begun 03-OCT-84 at 09:21:15 *** 


ADDING ASSIGNED FUNCTIONS 
***NUMBER OF ERRORS = 0 

ADDING UNASSIGNED FUNCTIONS 
***NUMBER OF ERRORS = 0 

ADDING PIN FROM DEVICE FILES 
***NUMBER OF ERRORS*** 

Gate Assignment done at 09:24:00 


REPEATING THE |LOAD TXT NETLIST| COMMAND UNTIL THE NET-LOAD-LOG IS 
ERROR-FREE 


To ensure that an accurate net data base has been created, 
perform the following steps: 

STEP Te. Use the |LOAD TXT NETLIST| command. 

STEP 2. Print out the NET-LOAD-LG text file. 


STEP 3. Open the text netlist file and edit the file to 
correct the errors shown in the NET-LOAD-LOG. 


STEP 4, Repeat STEPS 1-3 until the NET-LOAD-LOG is error-free. 
Each time the |LOAD TXT NETLIST| command is repeated, the 
system clears any existing information in the net data 


base, and replaces it with the information in the text 
netlist. 


STEP 5. If the original engineering sketch is available, generate 
a NETLIST-REPORT (|CREATE NETLIST REPORT |), or COMPONENT- 
REPORT (|CREATE ENT ’ check it against the 


original drawing. 
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Error and warning messages that may appear in the NET-LOAD-LOG are 
listed below. A brief explanation is given here for messages that are 
not self-explanatory. 


e "Error: Non=-comment line(s) before SPACKAGES keyword. 
Action: Line(s) ignored." 


@ "Warning: Invalid text in keyword line. 
Action: Invalid text ignored." 


The system lgnores any superfluous character appearing after a 
keyword in a keyword line. 


@e "Error: Keyword expected in line with S. 
Action: Line ignored." 


e "Error: Input line too long. Limit of 132 characters." 
Action: Line ignored." 


e "Error: Keywords (SPACKAGES, SEND, or SNETS) are missing or out 
of order. 
Action: Load Text Netlist Terminated." 


The system will not create a net data base because it cannot 
find the required keywords. 


e "Error: Invalid character(s) in package name ~° hy 
Action: Processing for this package name terminated." 


The system ignores the information listed for this package. 


e "Error: Package name ~ (first 14 char)“ too long. 
Action: Processing for this package name terminated." 


The system ignores the information listed for this package. 


¢ 


e "Error : Invalid character(s) in device name ~ .°.. 
Action Processing for this device name terminated." 


The system ignores the information listed for this device. 


e "Error: Device name ©  ~° too long. | 
Action: Processing for this device name terminated." 


The system ignores the information listed for this device. 
e "Error: Cannot find device name and/or package name. Expecting 
a semicolon in input. 
Action: Line ignored." 
@ "Error: Semicolon (:) found in continuation line. Not allowed 


in continuation. | 
Action: Line iqnored.”. 
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e "Error: Device file package name “  ~° and netlist package name 
*  * do not match. 
Action: Processing for this device name terminated." 


The system ignores the information listed for this device. 


e "Error: Errors found in device file “ °. 
Action: Processing for this device terminated." 


The system ignores the information listed for this device. 


e "Error: Errors found in - PIN file “~~. 
Action: Processing for this device terminated." 


The system ignores the information listed for this device. 


e "Error: Existing reference designator “__ already in 
NET=DATA-BASE, but has different package or device type 
than that specified by input text. | 
Action: Existing reference designator not changed. No new 
entries." 


e "Error: Reference designator for this pin © ~° not in NET- 
DATA-BASE. 
Action: Pin not loaded into NET-DATA-BASE." 


e "Error: Net name “~  ~ too lon. 
Action: Net ignored." 


‘@ "Error: Invalid character "  " in net name ” an 
Action: Net ignored." 


e "Error: Pin number © ~” too large. 
Action:. Pin ignored." 


? 


e "Error: Designated refdes. pin “ not found in component. 


Action: Refdes. pin ignored." 
e "Error: Pin number ” “ has non=numeric character. 
Action: Pin ignored " | 


? 


e "Error: Refdes. pin “  ° already assigned to net #, name 
Action: Refdes. pin ignored in this net.” 


Cd 


e "Error: Invalid or missing pin number for refdes. ° : 
Action: Refdes. ignored." 


@ "Error: Unbalanced parenthesis found in line. 
Action: Line ignored." 


e "Action Continuation line ignored because of previous error." 


The system ignores a continuation line whenever the previous 
line was ignored because of error. 
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"Error: 
Action: 


"Brror: 


[] Range specification error. Unbalanced brackets. 
Refdes ignored.” ; 


[] Range specification error. Starting value less 


than ending value. 


Action: 


"Error : 


Refdes.ignored. 


[] Range specification error. Invalid character in 


range field. ( Only numbers and - allowed.). 


Action: 


"EYYOLr ? 


small or missing. 


Action: 


"Error: 


allowed. 


Action: 


"Error . 
Action: 


"Error: 
Action: 


"Prror: 
leading 
Action: 


"EYYor: 


long. 
Action: 


"Error : 
Action: 


"Error : 
net. 
Action: 


"Message: 


"Message: 


Action: 
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Refdes iqnored." 


[] Range specification error. 
Limit 1 to 31999. 
Ref des ignored." 


Number too large or too 


[] Range specification error. Only one pericd (.) 
Refdes. pin ignored." 


Reference designator ~ " too long. 
Reference designator ignored." 


Invalid characters in refdes. 
Reference designator ignored." 


[] Range specification error. Invalid number of 


characters. 

Reference designator ignored." 
[] Range specification error. Start or end refdes too 
Reference designator ignored. 


Unbalanced brackets in input line. 
Line ignored." 


Cannot find semicolon (;) while looking for the next 
Processing for this net terminated." 
Netload terminated by operator CANCEL." 


SEND keyword found. 
Normal termination at this line." 


r 


e "Error: Cannot find device file “4 
Action: Processing for this device name terminated." 


The system ignores the information listed for this device. 


o 


e "Error: Cannot open device file ° ‘ 
Action: Processing for this device name terminated.". 


The system ignores the information listed for this device. 


4 rd 


e@ "Error: Cannot find - PIN file : 
Action: Processing for this package name terminated." 


The system ignores the information listed for this package. 


ad ? 


e "Error: Cannot open - PIN file F 
Action: Processing for this package name terminated." 


The system ignores the information listed for this package. 
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USING A NETLIST GENERATED BY THE EDA-1000 


1. THE TELESIS NETLIST FORMAT GENERATED BY 
THE EDA-1000 


2, SAMPLE EDA-1000 NETLIST 
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< 


1. THE TELESIS NETLIST FORMAT GENERATED BY THE EDA-1000 


The netlist generated by the EDA-1000 follows the conventions already 
described in this section. 


However, an additional keyword called "SWASIS" is included in the 
netlist generated by the EDA-1000. When the netlist generated by the EDA-1000 
is transferred to the EDA~3000, this SWASIS keyword informs the system 
creating the net data base that a “back annotatable™ netlist is being 
compiled during the EDA-3000 |LOAD TEXT NETLIST command. Back annotation is 
the process of updating the schematic drawing with the pin numbers and 
reference designators assigned during the creation of a PC board drawing. 
The keyword SWASIS is always the first line entry in an EDA-1000 generated 
netlist file. 


Following the SWASIS keyword is the SFUNCTIONS section. Generally, 
each record under SFUNCTIONS has the following format: 


Device Type! Function Type! Value; Function Desl. . . «Function Des2 


When creating the schematic drawing, the user may assign device types, 
function types, and values as described earlier. The function designators, 
however, are created by the EDA-1000 and have the following format: 


Reference number —— Symbol Reference Number - 


The Reference number is extracted fran the netlist generated by the 
Netlist Processor Program (NETXTR). If the operator created a multi-sheet 
schematic (as opposed to a hierarchical design), the reference number will 
always be the form 1=-N, where N is the sheet number. The reference number 
format for a hierarchical design is of greater complexity. Refer to the 
section on the Netlist Processor for detailed information. 


The Symbol Reference Number is the number generated by the Design 
Capture Editor, and is displayed in the upper left corner of the symbol 
cell. 


Function Designators uniquely identify a symbol on a sheet of a set of 
schematic drawings. 


EXAMPLE: SWASIS 
SFUNCTIONS 
74LS02;1-1-51 1-1-101 1-1-122 1-1-123 
CKO5!!.-1LUF;1-1-116 1-1-121 
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In the example, the first line under SFUNCTIONS contains the following 
information: 


74LS02;1-1-51 1-1-101 1-1-122 1-1-123 
Device type: 74LS02 


Function type: 74LS02 (by default, no function type 
for this device on the schematic) 


Value: no value assigned to ic 
Function Des: 1-1-51 

1-1-101 

1-1-116 

1-1-121 


The symbol reference numbers are 51, 101, 116 and 121. They all 
appeared on sheet 1. 


The second line under SFUNCTIONS contains similar information, except 
that a value is present (notice the two exlamation points following the 
device type) : 


CKO5!! .Q1lUF;1-1-116 1-1-121 


Device type: CK05 
Function type: CKOS (by default, no function type for 
this device on the schematic) 
Value: | O1lUF (if the value was not present on the 
schematic symbol, the exclamation 
points would not be shown in the 
entry) 
Function Des 1~1-116 
1-1-121 
The next record in the EDA-1000 generated netlist file is the SNETS 


section. This section contains the net information of the schematic 


sheet(s) in a drawing set. Generally each record will have the following 
format: 


Signal Name; Component... .Component2....ComponentN 


If the operator named the net, it will be included as a signal name 
followed by a semi-colon. 


The format of each component may be either of the following: 
sReference Designator:Function Designator.Pin Number 
or 


sReference Designator:Function Designator.Pin Name 
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If the reference designator is "open-series” (with an asterisk) or a 
pin name (rather than a pin number), the camponent reference designator and 
pin numbers will be assigned during the LOAD TEXT NETLIST cammand when the 
net data base is created on the EDA-3000 software. 


EXAMPLE: Entries under the SNETS section of the netlist 


SNETS 
+5V; Cl:1-1-1.1 


In the first line entry under SNETS, a net name (or a Signal name) is 
not specified. The "open-series” reference designator, U*, is followed by 
a colon, then by the function designator.pin name. During the LOAD TEXT 
NETLIST command, the EDA-3000 software will assign an available reference 
designator to the component created by U*. The system will aslo assign an 
available pin number to the pin name, Y, to an available function slot on 
the component. The system will get this assignment information fram the 
device description file for the camponent. 


In the second line entry under SNETS, a net name (+5V;) is specified 
followed by the component reference designator, function designator, and 
pin number. This is a pre-assigned ccmponent; the reference designator 
(Cl) and pin number (1) are assigned on the schematic drawing. 
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2. Sample EDA-1000 Netlist 


nna’ 


SWASIS 
SFUNCT I ONS 
FALSO231~71—-51 —t-1O! Je-l-122 lei-123 
FO@LS3SZ2¢im1917 1-1-3835 l-i-43 1-1-3938 ~ 
FELSIIP3B3 1 HLF [1B leslel! 
273631°3-36 l-l-1i2 
39043 1-1-64 1-1-65 
611631-1-37 
CKOS!! .@1UFs3i-i=-116 leli-l2! 
CKOS!'! .81uFslet-l l-1-79 1-1-68 1-1-1886 
CONS® 31-1104 1-3-1805 1-1-1806 i-im1O7 lelmi13 Lei—114 
CSR13!!' .@1uFs3i-l-61 1-1-62 
MIPR3 11-82 leje-72 1-1-1280 
ROB?’ '1K31-1-68 
REB7! §' 2K 31-192 jol~9t 
RCOB7!'4.7Ks1-1=78 11-69 
ROO7'!'1SK31-1-B7 1-1-9980 
SNETS 
Ussim-{[eg3.Y Ulslel-9.3 U4:!-1-36.28 
Uesie{e17.Y Ulsiel—9.11 U2sile-1-16.11 
Jisi-i-S$2.2 U431°1-36.2! 
Uesimini@1.Y¥Y Uesi-iael22.4 
Ui sl—1-9.12 U2:1-1-18.$§ 
Uerslml-{22.Y Vesi-i-123.Aa Ue: 1-1-123. 5 
Uesim{-51.Y U3S:1-1-37.21 
Ueriel—-SB.Y Uesi-l—161 .A Uesin-i-1813.B US:i!-!1-37.18 
RB21—-1-78.1 Vesiel-123.Y 
Q12:1-1—-44.2 R32:1-1-75.2 R43 i-1-67.1 
U2:i—$—18.12 USsiel-il.$ 
Qi 2:3-1-64.1 Q2:1—1—65.1 RS:!-1—-66. 1 
J231"91°72.2 G231-1-65.3 R2:1-1-91.2 U6simi-112.18 
Uesiej<-38.Y USsteiel1.11 
J321—-1-120.2 Udssi-!-112.23 
Q3 s:1-1-64.3 Risim={[—-92.2 R631—5—-9@. 1 
Q231-1-65.2 R6:1-1—-%8.2 R721-1-89.1 
Ws Clsletei.1 C2siat—-79.1 C32i—1-60.1 Césl-t-100.1 CSsiele13d6.1 Cési-iel2i.1i, 
C7si—1—B2.3 CBrlni-O2.3 Jisiei-52.3 J3:inin-120.3 Plsinminii4. 25 Uisi-l!-9.4, 
USsiel[-10.4 U3si-1—11.4 
1IVs R1siw-i—92.1 R2si-1—-9i.3 
CS=; J2si-l—-72.3 Piz:i-i-187.41 Uesi-1-58.B Uss:i-1-122.B8 
GND; Clrimt<1.2 C2:1-1=-79.2 C3:1-1-@0.2 C4:1-1-108.2 CSsim!—-116.2 Cé:l=1-121.2, 
C721-1—-81.2 C8:1—-1—-82.2 P1:1—1=-114.26 RA21—-1-67.2 RSs1-1-86.2 R721-1-89.2, 
UL slet—9.14 U2sin—t[<-18.14 USsteinl1.14 U4:1-1-36.18 US:1-!-37.28 Ué:i~-i-112.28 
OD; Jisi-1-52.1 U3slel-11.7 
RW: P23i-1-186.18 Ussi-j-31.A Uesi—-1-51.B 
XS3 P181-1-106.1 Ueri-l-17.B Ue:i-1-35.B U#:1-1-43.8 
AB-O; Pis1—-1-104.2 Uesl—-1-43.A US:1-1-°37.8 U63i—1-112.8 
AB-1; Pi131-1—-104.3 Uasia-l-38.A US:1—-19°37.7 USsiele-112.7 
AB-23 Pi31-1-104.4 Uasimi1—-17.@ US:1-1-37.6 U6:t-1°112.6 
AB-33 Pi21—-1—-1864.5 USslei-37.5 U6ésieit-112.5 
AB-4; P131-1-104.6 US:1-1-37.4 U6sl-1-112.4 
ABS; Plsi-1-104.7 US:i-1-37.3 Udési~i-112.3 
AB-6; P1231-1-104.8 US:1-1-37.2 U6si-1-112.2 
AB-7 3 P13:1-1-184.9 US2:1—1-37.1 UsSziel-1!2.1 
AB-B: P1:1-1—-165.18 US:1—1—-37.23 U6:1—-1-112.23 
AB-9: Pisi-t-185.131 USsiel-37.22 U6:i—1-112.22 
AB-103 P23:1—-1-185.32 US:1-3-37.19 U6:1—1-112.19 
ABelis J3sle—l-128.1 Pisi-1-185.13 Uerzl-1-358.A 
CB-@s Ul:1-1-9.3 U4:1-1-36.8 
CB-1; Ulsia-l-9.2 U4:1-1—-36.7 
CB-23 Ul:1-1-9.56 U4:1—-1-36.6 
CB-33 Ulsi-1—-9.7 U4:1-1—36.5 
’ U2:1-1-18.3 U4:1-1-36.4 
CB-S;3; U2si—1-18.2 U4:1-1—-36.3 
CB-63 U221—1"-18.6 U431-1-36.2 
CB=-73 U23i—t-18.7 Ud:i1—1—-36.1! 
CB-6; U3st-1-11.3 U42:1-1-36.23 
CB=-93 U3S:i-i-l1.2 U4 21—1-36.22 
CB-1@; USsieie11.6 U4si~-1-36.19 
OB-@s P121—1-113.49 Ulsi-ineF.18 USsl-1=—11.15 U4:1-1-36.9 US:1-!-37.9, 


Qe BO we CO wo BO ws CO CS BO ae BO we CO GO BO wo 


US6si—1-112.9 

DB-13; Pisi]-1-113.46 Ulstein9.1 USzri—te11.1 U421-1—36.16 US:1—1-37.18, 
U6: inmin-112.16 

DB=-23 P1s1]-1-113.47 UlLsl—1-9.18 USsl-1—11.18 Udei-1—36.11 US2I—-1—-37.11, 
USsiet-ii2.11 


. DB=-33 P131-1—-113.46 UL siw-i-9.9 U3Srie-t—11.9 U4:1-1-36.13 US: 1-1-37.33, 
U621—-1-112.13 
DB-43 P121-1-113.45 U231-1-10.15 U421-1-36.14 USs1-1=-37.14 U6s1-1-112.14 
DB-S;3 Pi31—-1-113.44 U2s1—1-16.1 U4231-1-36.15 US31-1-37.15 USsiwl—112.15 
DB-6; P1s2-1-113.43 U2:1—-1-18.18 UG21-1-36.16 US2!-1-37.16 U621—1-132.16 | 
DB=7; P1s1-1—113.42 U2rJ—1—18.9 U421—-1-36.17 US2i—1-37.17 U6si—1-112.17 
SEND 
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EDITING A NET DATA BASE WITH THE INCREMENTAL NET-LOAD TEXT FILE 


1, THE INCREMENTAL NET-LOAD TEXT FILE 
o PURPOSE 
o PREREQUISITES 
o RESTRICTION ON EDITING ASSIGNED COMPONENTS IN 
THE NET DATA BASE 


2, STRUCTURE OF THE INCREMENTAL NET-LOAD TEXT FILE 
3, NAMING THE INCREMENTAL NET-LOAD TEXT FILE 


4, HOW THE SYSTEM USES THE INCREMENTAL NET-LOAD TEXT FILE 
o NOTE ON THE FUNCTION AND PIN SWAPPING CAPABILITY 


5, INPUTTING THE INCREMENTAL NET-LOAD TEXT FILE 
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EDITING A NET DATA BASE WITH THE INCREMENTAL NET~LOAD TEXT FILE 


1. THE INCREMENTAL NET-LOAD TEXT FILE 


PURPOSE 


An existing net data base created from a schematic or text-input 
netlist may be updated with an incremental net-load text file. This 
text file is used to add and delete information in the current net 
data base file. The incremental net-load text file is a time-saving 
way to edit the net data base without re-creating the entire net data 
base file. 


The format of the incremental net-load file is the same as the 
text-input netlist, with the addition of the two keywords, SDELETE and 
SADD. The operator may specify deletions and additions to the net data 
base with these keywords. An example of an incremental net-load text 
file is shown below with arrows pointing to the SDELETE and SADD 
keywords, identifying the file as an incremental net-load text file. 


(EXAMPLE: INCREMENTAL NET-LOAD TEXT FILE) 


—> , 


4000A ! : INV1 

4000A ! NOR3; NOR3(1-2] 
SPINS | 

R1l.2; INV1.Y 

RlL.1; NOR32.Y INV1.A 

J.6; NOR31.A NOR31.B NOR31.C 
J.5; NOR32.A NOR32.B NOR32.C 


PREREQUISITES 


The prerequisites for the incremental net-load text file are the | 
same as those for the text-input netlist. Device files and/or pin 
files must be in the current project or in the SYSTEM—LIBRARY. In 
addition, the net data base to be updated must exist in the current 
project file. The operator should use the COMPONENT-REPORT, NETLIST- 
REPORT, and the BOM-REPORT for reference when inputting the incremental 
net-load text file. 
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RESTRICTION ON EDITING ASSIGNED COMPONENTS IN A NET DATA BASE 


pm RE A SSP A CEP OE SS RN TE ET AE SESE IS 


With the incremental net-load text file, there is one restriction; 
a component that has been placed in a board drawing with an assigned 
reference designator cannot be edited out of the net data base 
corresponding to that board drawing. The |DEASSIGN REF DES| and 
|DELETE COMPONENT| cammands must be used on the board component in the 
drawing. The net data base may then be edited with the incremental 
net-load text file. 


2. STRUCTURE OF THE INCREMENTAL NET-LOAD TEXT FILE 


2 SAS YE DIALS NII CE TESS TEES SE LS I DE OE SSPE SS IE LT LT IE TI LE TEED 


The format and contents of the incremental net-load text file 
are similar to that of the original text-input netlist. With the 
keywords SDELETE amd SADD, the operator may create the text file 
to delete and/or add information to the existing net data base. An 
additional keyword, SPINS, may be specified if the operator wishes to 
incrementally delete or add pin information to existing nets in the 
net data base. 


If information is to be deleted from the net data base, the SDELETE — 
section of the file must precede any additions to the net data base 
under SADD. However, if only additions to the net data base are 
required, SDELETE is not required. The example below shows each 
keyword, and the flow of possible options that could follow: 


SDELETE : i 
INFORMATION FROM LATEST INFORMATION TO LATEST 
NET DATA BASE NET DATA BASE 
$PACKAGES $ PACKAGES 
$ FUNCTIONS | S$ FUNCTIONS 
SNETS | SNETS 


SPINS SPINS 


Under SDELETE, for example, the operator may specify packages, 
functions, nets and pin information for deletion from the current 
net data base. Under SADD the operator may add package, function, 
net and pin information to the net data base. 
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3. NAMING THE INCREMENTAL NET-LOAD TEXT FILE 


When inputting the incremental net-load text file, the operator 
must specify a text file name different fram the original text-input 
netlist. Eighteen alphanumeric characters are allowed in the file name, 
with no blank spaces. | 


Like the text-input netlist, the [LOAD TXT NETLIST| command is used 
to update the net data base. When |LOAD TXT NETLIST| is picked, the 
the operator must specify the name of the incremental net-load text 
file. The system then updates the latest net data base with the 
deletions and additions identified in the incremental net-load file. 
With the SDELETE and SADD keywords, the system is able to differentiate 
the incremental net-load text file fram the original text-input 
netlist. 


4. HOW THE SYSTEM USES THE INCREMENTAL NET-LOAD FILE 
ee ey en ann ee 


The exanples below illustrate the original text-input 
netlist used to create the net data base, the incremental 
net-load text file used to update the net data base created fram the 
original netlist, and the netlist file reflecting the updated net 
data base. 


EXAMPLE: ORIGINAL TEXT~INPUT NETLIST USED TO CREATE THE NET DATA BASE 


(TEXT NETLIST FILENAME: NETLIST) 
SPACKAGES 
CONL5S/156 ; J 

CAPRAD300 ; Cl C2 

RES400 ! REROS ; Rl R2 
$FUNCTIONS 

74LS00 ; AND(1-4] 

74L74 ; FLIP{1-2] 


Rl.1 FLIP2.QN 

FLIP1.Q AND3.A 

FLIP2.Q AND3.B 

R2.1 FLIP1.QN 

5V ; J.12 J.10 C2.1 Cl.1 FLIP1.PRE FLIP2.PRE AND3.Y 
AND1.Y FLIP1.D 

J.6 FLIP2.CLK FLIP1.CLK 

J.5 FLIP2.CLR FLIP1.CIR 


wo we Ne ff we Se Ne Ne NO 
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EXAMPLE: INCREMENTAL NET~LOAD TEXT FILE USED TO UPDATE THE NET DATA 
BASE CREATED FROM THE ORIGINAL TEXT-INPUT NETLIST 


(TEXT-INPUT NETLIST - FILENAME: UPDATE) 
SDELETE 


SFUNCTIONS 
4000A ! INV >; INVI1 
4000A ! NOR3; NOR3[1-2] 


J.6; NOR31.A NOR31.B NOR31.C 
3.5; NOR32.A NOR32.B NOR32.C 


After the incremental net-load file 1s input and saved in the 
current project file, the operator may then use the LOAD TXT NETLIST 
command to update the latest net data base. 7 


EXAMPLE: |LOAD TXT NETLIST| (FILENAME) UPDATE | ENTER| 


When ENTER 1s picked, the system proceeds to update the net data 
base with the information fran the incremental net-load file. After 
the net data base has been updated, the operator may pick the 
CREATE TXT NETLIST cammand to generate an updated netlist, reflecting 
the contents of the net data base. 


EXAMPLE: |CREATE TXT NETLIST| (FILENAME) NETLIST 2 | ENTER | 


RESULTING ‘NETLIST FILE SHOWING THE ASSIGNMENTS IN THE NET DATA BASE 


$SPACKAGES 

CONL5S/156 ! ; J 

DIP14 ! 4000A ; U3 

RES400 ! RLROS ; R2 

RES400 ! RLROS ; RL 

DIP14 ! 74LS00 ; Ul 

DIP14 ! 74L74 ; U2 

SNETS 

GND; U3.7 U2.11 Ul.7 R2.2 Jel 
J.4 
; U3.13 U3.12 U3.1l1 U2.5 U2.3 J.5 


U3.5 U3.4 U3.3 U2.7 U2.1 J.6 
Je7 
J.8 


+ ~e ~eo ~e se we 


OV; U3.14 U2.4 U1.14 U2.8 U2.14 U1.10 Jel2 J.10 
U3.9 R12 J.ll 

02.12 R2.1 

U3.10 U3.8 U2.10 RI1.1l 

02.2 

02.13 U1.8 

U2.9 Ul1.9 


6 


(1) ~e =e ~e ~e ~e we 
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The netlist generated by the |CREATE TXT NETLIST| command shows the 
assignments made in the net data base. Like the original text netlist, 
the |LOAD TXT NETLIST| command performs automatic assignment of | 
reference designators to camponent packages from the devices listed 
under the SADD / SFUNCTIONS section of the incremental net-load text 


file. For example, 


INCREMENTAL NET=LOAD FILE 


SADD 
SFUNCTIONS 
4000A INV ; 


! INV1 
4000A ! NOR3 ; NOR3(1-2] 


NETLIST FILE GENERATED BY CREATE TXT NETLIST REFLECTING THE 
THE CONTENTS OF THE NET DATA BASE 


$ PACKAGES 
DIP14 ! 4000A ; U3 


In the above example, the system automatically assigned reference 
designator U3 to the net data base for the device 4000A. Since 
reference designators Ul and U2 were already contained in the net 

data base, the system used the next available reference designator, U3. 


Since device description files are required for additions to net data 
base specified under SFUNCTIONS, the system uses the information in 
each device file to make the initial pin assignments in net data base. 
For example, 


INCREMENTAL NET-LOAD FILE. 
SADD 


SPINS 
R1L.2; INV1.Y 


In the example, the function designator.pin name INV1.Y is to 
be added to an existing net in the net data base. Here, the 
operator has specified that INV1.Y be added to the net that 
contains reference designator.pin number, R1.2. 


RESULTING NET INFORMATION IN THE NETLIST FILE GENERATED BY 
THE CREATE TXT NETLIST COMMAND. | 


SNETS 
; U3.9 RI.2 J.ll 
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In the example, the system used the reference designator U3 for 

for the function designator INV1. When the system read the 4000A 
device file, it assigned pin 9 to the reference designator U3, then 
added the information to the net containing R2.1. 


; U3.9 RL.2 J.ll 


NOTE ON THE FUNCTION AND PIN SWAPPING CAPABILITY 

, | 
Like the net data base created fram original text-input netlist, 
the function and pin swapping capability may be used on the 
placed board drawing if device files are used with the incremental 
net-load text file to update the latest net data base. 


5- INPUTTING THE INCREMENTAL NET-LOAD TEXT FILE 


The format of the incremental net-load file is similar to 
that of the original text-input netlist. However, there are a 
few exceptions. This section describes the input format of the 
incremental net-load text file for deleting and adding information 
to the existing net data base. 


SDELETE 


The SDELETE keyword must be the first line of the text file if 
information is to be deleted fram the net data base. That is, 

1f deletions and additions are required, SDELETE must precede 

SADD in the file. | 


© PACKAGES 
‘When deleting packages fram the net data base, the operator 
is only required to specify the reference designators of 
the packages to be deleted. 
EXAMPLE : SDELETE 


SPACKAGES 
Cl C2 
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INPUT SEQUENCE 


- Simply input the names of the references designators 
to be deleted on the line following the SPACKAGES 
keyword. 


- A semi-colon is not required before the list of 
reference designators to be deleted. Blank spaces or 
commas may be used to separate reference designators in 
the list. 


- In the above example, components Cl and C2 will be 
deleted when the operator uses the | LOAD TXT NETLIST| — 
command to update the net data base. The system also 
detaches the pins of components Cl and C2 fram any 
existing nets. 


Oo S$FUNCTIONS 
When specifying functions to be deleted, the operator must 


input the function designators to be deleted. Any number of 
functions within one device may be specified. 


For example, the information below shows a function 
designator specified in the original netlist used to create 
the net data base. 


ORIGINAL NETLIST 


$ FUNCTIONS 
74LS00 ; AND(1-4] 


In the above example, the device 74LS00 contains four 
functions. The operator may delete the function designator 
and all functions, or simply free one, two, or three 
functions associated with the device. 


The example below illustrates a typical entry in the 
incremental net-load text file that frees two of the 
functions associated with the device 74LS00. 


INCREMENTAL NET=LOAD FILE 


SDELETE 
S$ FUNCTIONS 
AND [1-2] 


The function designators ified under SFUNCTIONS 
will be freed when |LOAD TXT NETLIST| updates 

the net data base. That is, all assigned reference 
designators and pin numbers in the net data base 
associated with the functions AND] and AND2 will be 
cleared from any nets they appear in. However, the 
reference designators and pin numbers that were assigned 
to the functions named AND3 and AND4 will remain in the 
net data base if net information (function des.pin name) 
was specified in the original netlist. 
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EXAMPLE: SFUNCTIONS AND SNETS SECTIONS OF THE ORIGINAL NETLIST 


sccm cmt A PEE EO ESE ITEC TEE I TCE RE EOI, TT TS LT OO IIT TESTE CSIC 


SFUNCTIONS 
74LS00 ; AND{1-4] 
SNETS 

:; Je-3 ANDI.A 


NET INFORMATION IN THE NET DATA BASE AFTER 
|LOAD TXT NETLIST| 


‘i 


sJ 02 Ul.1 


.( Reference Designator Ul was assigned by the system; 
pin number 1 was assigned from the information in the 
74LS00 device file.) 


INCREMENTAL NETLOAD FILE 
= 
SDELETE | 


$SFUNCTIONS 
AND1 


RESULTING NET INFORMATION IN THE NET DATA BASE 
AFTER |LOAD TXT NETLIST| 


Seo 


(Pin 1 on component Ul is now unused.) 


INPUT SEQUENCE 


- Simply input the names of the function designators to 
be deleted, or freed, starting on the line following 
the SFUNCTIONS keyword. 


- A semi-colon is not required before the list of 
function designators. A blank space or a comma may be 
used to separate function designators in the list. 
Use brackets to specify a range of functions. 


EXAMPLES: § SDELETE SDELETE 
$FUNCTIONS SFUNCTIONS 
AND1 AND2 AND3 AND [1-3] 
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O NEIS 


Entire nets may be deleted fran the net data base by 
specifying one reference designator.pin number within the 
net. A function designator may also be specified to delete 
entire nets. 


For example, the information below shows one net from 
the original text netlist that exists in the net data base. 


ORIGINAL NETLIST 


SNETS 
; J.3 ANDI.A 


To delete this net from the net data base, the operator may 
specify either the reference designator J.3 or the function 
designator AND1.A to delete the entire net from the net data 
base. For example, 


INCREMENTAL NET“-LOAD FILE . 


SDELETE SDELETE 
SNETS OR SNETS 
: Je3 e ANDI.A 


In the examples above, either net-load file will delete the 
the entire net fram the net data base. 


When |LOAD TXT NETLIST| is picked, the system searches for the 
reference designator.pin number, or the function 
designator.pin name, then deletes the contents of the entire 
net. 


INPUT SEQUENCE 


- Input a semi-colon at the Start of the line following the 
the S$NETS keyword. 


- Input the reference designator.pin number contained within 
the net. The system will delete the contents of the entire 
net from the net data base. A function designator.pin name 
may be specified. 


- ach net to be deleted must begin on a new line. 


- Net names may be specified, if desired. Input the net name 
before the semi-colon. The contents of that net will be 


deleted. 

EXAMPLE : SDELETE 
SNETS 
- Je3 
> FLIP1.Q 
+5V; 
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Oo SPINS 


The operator may specify pins to be deleted fram a net with 
the $PINS section of the incremental net-load text file. Only 
the pin information specified is deleted fram the net data base. 


When the |LOAD TXT NETLIST| command is picked, the system searches 
the net data base for the information listed under SPINS. The 
system then deletes the pin information from the existing nets. 
For exanple, the existing net is contained in the net data base: 


; U3.5 U3.4 U2.5 


If the operator chooses to delete the connection to pin 4, 
asSigned to reference designator U3, the entry in the 
incremental net-load file will look like this: 


SDELETE 
SPINS 
U3.4 


The resulting net in the net data base after LOAD TXT NETLIST 
would be, 


°° U3.5 U2.5 


Function designators may also be specified, for example: 


SDELETE 
SPINS 
AND3 .A 


The reference designator and pin number assigned in the net 
data base for the function AND3, pin name A, would be cleared from 
its existing net. The pin number is now unused. 


INPUT SEQUENCE 

- Input the list of pins at the start of the line following the 
SPINS keyword. Separate entries in the list with a blank space, 
or a comma. 

- To specify a range of pin numbers within a device, brackets 
may be used. Example: 21.[3-5] deletes the pins 21.3, 21.4 
and Z1.5 fram the net data base. 


- Input a comma at the end of the line if continuing on the 
line below. 
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SADD 


The SADD keyword must follow the S$DELETE section of the 
incremental net-load text file. If SDELETE was not used, the 
SADD keyword must be the first line of the text file. 


For: 
O SPACKAGES 


O SFUNCTIONS 
Oo SNETS 


The formats used for adding packages, functions and nets 
are the same as those for the text-input netlist. The 
example below illustrates entries under the SADD keyword. 


EXAMPLE ; SADD 


DIO400 ; Dl D2 
SFUNCTIONS 

4000A ! INV ; INV1 | 
4000A ! NOR3 ; NOR3(1-2] 
SNETS 

; Dl.1 AND4.Y 


Refer to the section on creating the text-input netlist 
for additional formatting information. 


Oo SPINS 


To add pins to existing nets in the net data base, the operator 
must first specify the macau net, then the pn 
information to be added. 


For example, the following net is contained in the net data 
base. 


°* Jell R12 


To add pin information to the above net, the operator must 
input a pin currently in the net, then the pin information 
to be added. For example, if the function INVL.Y is to be 
added, the incremental net-load file may be input as follows: 


SADD 


SPINS 
R1L.2; INVL.Y 
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When |LOAD TXT NETLIST| is picked, the system searches for the 
pin R1.2, then adds the function INV1.Y to that net. The system 
assigns a reference designator and a pin number to the function. 


In the example below, the system used the reference designator 
U3 for the function designator INV1. When the system read 
the 4000A device file, it assigned pin 9 to the reference 


designator U3, then added the information to the net containing 
R2.1. 


RESULTING NET IN THE NET DATA BASE 


; U3.9 RL.2 J.ll 


INPUT SEQUENCE 


- Input the keyword SPINS, then proceed to the next line 
of the file. 


- Specify a current pin number contained in the net being 
added to. A semi-colon must follow the pin information. 


EXAMPLE : SPINS 
R1L.2; 


- Specify the pins to be added to the net following the 
the semi-colon. Use the pin name if a function designator 
is specified. 


EXAMPLE : SPINS 
R1.2; INVL.Y 


A range of pins within a device may be specified by using 
brackets. For example, 


will add 21.3, 21.4, and Z1.5 to the existing net containing 
pin, R1.2. 


- Each net specified must begin on a new line, followed by 
a semi-colon, then the pin information to be added. 
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ADDITIONAL METHODS USED TO EDIT A NET DATA BASE 


ene ieee 


DEFINITIONS 


TEXT NETLIST — A text file containing net data base information 
: that can be used with the |LOAD TXT NETLIST| 
command to create or edit a net data base. 


TEXT-INPUT NETLIST - A text netlist keyed-in by the user, aS opnposed 
to one created by the system when the user 
picks the |CREATE TEXT NETLIST| command. 


(Do not confuse these with NETLIST-REPORT which simply reports 
informaton and cannot be used to create or edit a net data base.) 


PURPOSE AND METHODS 


Once you have created a net data base, you may wish to change it 
because of an error, a design change, or an engineering change order. 
There are three ways to edit a net data base: 


1. Change the original schematic drawing(s) and repeat the 
|EXTRACT NETLIST| command. 


2. Change the original text-input netlist and repeat the 
[LOAD TXT NETLIST| command. 


3. Use the |CREATE TEXT NETLIST| command to create a text netlist 
from the existing net data base, edit the resulting text 
netlist, then use the |TOAD TXT NETLIST| command. 


Methods 2 and 3 are very similar except that with method 3 you use 
the |CREATE TX NETLST| command to create a text netlist that exactly 
and accurately reflects the contents of the net data base at the moment 
you are ready to edit. This insures much greater accuracy than method 2 
because you cannot be sure that the original text-input netlist exactly 
reflects the net data base, particularly if some time has elapsed since 
you originally created the net data base. 


Method 3 is useful for updating a net data base with changes 
from a small ECO. Refer to EDITTING A NET DATA BASE WITH THE 
INCREMENTAL NET~LOAD TEXT FILE in this section for procedures 
to update a net data base with changes from a large ECO. 


All three methods are discussed in the tables below. 
RESTRICTION ON EDITING ASSIGNED COMPONENTS IN A NET DATA BASE 


With all three methods you will encounter a restriction: a component 
that has been placed in a board drawing and that has an assigned reference 
designator cannot be edited out of the net data base corresponding to that 
board drawing. You must first use the |DELETE COMPONENT| command or the 
|DEASSIGN REF DES| canmand on the component in the drawing. You may then 
edit it out of the net data base. 
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EDITING THE NET DATA BASE BY EDITING THE SCHEMATIC 


PREREQUISITES | - The net data base and the schematic drawing (Ss) must 
be in the current project file. 


- The net data base must have been created and edited 
only with the |EXTRACT NETLIST| command fram a 
schematic, never with the [LOAD TEXT NETLIST| command. 


- The schematic drawing must have the same name as the - 
one orginally used to create the net data base. It 
need not have the same revision label. 


drawings up to date, and when you want to be able to 
use the back annotate capability. (This capability 
can omly be used with a net data base that has been 
created and edited exclusively from a schematic.) 


ematic drawing(s). 


- Use the | EXTRACT NETLIST| command. 


- Check the EXTRACTION-LOG for errors. 


- Correct errors and repeat the process until the -LOG 
is satisfactory. 


SPE CP ED 


ELLE LI EES IE SEL ELIS CREEL IED SOLEIL ED LID CLI LG ELD ELT PLETE (BEL LEL DY LLDCS CLD ELD SED LEED ALS CLES LLY ELLEEOLIED SRG SELLE NBECD LIED 


EDITING THE NET DATA BASE BY EDITING THE TEXT-INPUT NETLIST 


PREQUISITES - The net data base and the text-input netlist must 
be in the current project file. 
WHEN TO USE - This method is only recommended for correcting errors 


THIS METHOD shown in the NET-LOAD-LOG immediately after the 
|LOAD TEXT NETLIST| command is used. . 


e text-input netlist. 


- Use the |LOAD TEXT NETLIST| command. 
- Check the NET-LOAD-LOG for errors. 


~ Correct errors and repeat the process until the -LG 
is satisfactory. 
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EDITING THE NET DATA BASE WITH THE |CREATE TEXT NETLIST| COMMAND 


PREREQUISITES | - The net data base must be in the current project file. 


TO USE | - This method is probably the most error-proor means oF 
THIS METHOD editing a net data base. 


- It can be used to edit a net data base whether the net 
data base was created from a schematic 
EXTRACT NETLIST| or from a text-input netlist 
LOAD TEXT NETLIST|. 


~ AS mentioned above, this method is more accurate than 
editing a text-input netlist. 


= It is also more accurate than editing a schematic 
for the same reason -— you can never be sure that the 
schematic is an exact reflection of what is in the net 
data base, particularly if same time has elapsed since 
the creation of the net data base. 


- This method is often quicker and more convenient than 
editing a schematic. 


- Be aware, however, that you will not be able to back 
annotate your schematic once you have used the 
|LOAD TEXT NETLIST| command to edit the net data base. 


~- However, if |CHANGE REF DES| is Sebeee tees on the board 
drawing, the file created by |CREATE TEXT NETLIST| 
will reflect the new REF DES. 


? 
3 


3 Use the |CREATE TEXT NETLIST| command. (See the 
THIS METHOD Command Description section of the manual) . 


- Edit the resulting text netlist just as you would edit 
any text file. Be sure to adhere to the format 
requirements for a text-input netlist. 

(See p. NETDB=—23). 


Use the |LOAD TEXT NETLIST| command. 
- Check the NET-LOAD-LOG for errors. 
- Correct errors and repeat the process until the -LOG 


is satisfactory. 
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BACK ANNOTATION 


1, BACK ANNOTATION 
o PURPOSE 
Oo BACK ANNOTATING REFERENCE DESIGNATORS 
Oo BACK ANNOTATING PIN NUMBERS 


2. THE BACK ANNOTATE COMMANDS 
o DIFFERENCE BETWEEN IBACK ANNOT ALL! AND 
- BACK ANNO UORI 


5, PREREQUISITES FOR THE BACK ANNOTATION COMMANDS 


4, THE ANNOTATE-LOG 
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l. BACK ANNOTATION 
PURPOSE 
The back annotation capability accomplishes two things: 


1. It brings reference designators on a schematic into 
conformity with reference designators in a board drawing. 


2. It fills in blank or missing pin number labels on a schematic 
by using pin number information from device description 
files. 


BACK ANNOTATING REFERENCE DES IGNATORS 


When you use the |ASSIGN REF DES| command on a board drawing, you 
establish a link in the net data base between board components and 
schematic symbols having the same reference designators. 


When you use the |CHANGE REF DES| command on the board drawing, this 
link remains, but the board components now have reference designators 
labels different fram the schematic symbols to which they are linked. 


Back annotation is the means by which you bring the schematic reference 
designator labels into conformity with the changed board reference 
_designators. 


BACK ANNOTATING PIN NUMBERS 


If you have a device library, you may put one pin number label on each 
symbol _in your schematic and leave the others blank. Then, when you use 
the |EXTRACT NETLIST| command, the system creates a net data base using the 
pin numbers on the schematic and filling in the blank numbers from the 
device files. 


At this point, the net data base has a complete set of pin numbers, 


but the schematic does not. Back annotation is the means by which you 
label the schematic with pin numbers in the net data base. 
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2. THE BACK ANNOTATION COMMANDS 


There are two back annotation commands: 


The Cammand Description Section tells you how to use these two 
comands. The information below gives you the general points to bear in 
mind when using them. 


DIFFERENCE BETWEEN |BACK ANNOT ALL| AND |BACK ANNOT CUR| 


Use one or the other of these cammands to back annotate a acnematic; ° 
do not use both. 


|BACK ANNOT CUR| - This command back annotates only the currently 
| active schematic drawing. Use this command when 
you wish to back annotate only one sheet, or 
when you wish to back annotate one Sheet at a 
time. 


|BACK ANNOT ALL| - This.command back annotates all schematic sheets 
related to a board in the net data base. Use 
this command when you wish to back annotate all 
sheets at the same time. 


YOU MAY USE THE BACK ANNOTATE CCMMANDS AS OFTEN AS YOU LIKE 


You may want to wait to back annotate the schematic until you have 
finished annotating the board drawing. Or you may want to back annotate 
several times while working on the board drawing in order to keep your 
schematic fairly current with your board. You may even want to back 
annotate before you begin the board preer in order fill in blank pin 
numbers. 
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3. PREREQUISITES FOR THE BACK ANNOTATION COMMANDS 


1. There must be a net data base in the current project file. If you 
have changed the schematic drawing(s), you must repeat the 
|EXTRACT NETLIST| command in order to bring the net data base up 
to date with the current schematic. Otherwise, you may encounter 
errors when you use the back annotation commands. (If you have 
changed the name of the schematic(s) , back annotation will not 
work properly.) 


2. The schematic sheet(s) to be annotated must be in the current 
project file. 


For |BACK ANNOT CUR|, the schematic must be the active drawing. 
For |BACK ANNOT ALL|, no drawing should be active. 


4. THE ANNOTATE-LOG 


When you use either of the back annotation cammands, the system 
Creates a text fille named ANNOTATE-LOG. This text file lists all drawing 
files that were back annotated, and it lists error conditions. | 


EXAMPLE : 


BACK ANNOTATION STARTED AT 31-AUG-82 14:32:14 


CHNGt foNcUS Res been’ delelcd tesa the deaci ay sot e: cii-se ewes 

_.in the NET-DATA-BASE : _ 
om (he NETOBATACGASE from the drawing but still exists... 
coin the NET-OATACBASE from the drawing but still exists... 
unction as been deleted trom the drawing but still exists... . 
tacts : 


ERROR CONDITIONS 


As you can see fram the example above, error conditions are usually 
discrepancies between the schematic drawing and the net data base. 


Such discrepancies are almost always the result of changing the 
schematic but failing to repeat the | EXTRACT NETLIST| command. 
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5. THE EDA-1000 BACK ANNOTATION CAPABILITY 


A. 


INTRODUCTION 


With the EDA-1000 Design Capture System, the operator may back 
annotate EDA-1000 schematic sheets fram the resulting PC board design 
created on the EDA-3000 Printed Circuit Board Design System. 


The back annotation process is summarized below: 


EDA~1000 


1. 


Ze 


The operator creates a schematic on the EDA-1000 Design Capture . 
Editor. 


From the resulting. schematic, the operator generates a pinlist for 
each schematic sheet using the Pinlist Processor. 


Using the Netlist Processor, the operator generates a netlist for 
the entire schematic (all sheets). 


The operator then runs the TELNET program to create a 
Telesis-fmroatted netlist file. The file must then be transferred 
to a project file on the EDA-300 or EDA-700 workstation. 


EDA-300 


1. 


When the Telesis-formatte/ netlist file is transferred to the EDA-300 
or 700, the operator uses the LOAD TEXT NETLIST ccmmand to create 
the net data base file. The net data base contains the net, pin, 
reference designator, function, and device type information needed 
to create a PC board on the EDA-300. The operator then proceed 

to create and complete the PC board design. | 
During the creation of the PC board, changes may have been made to 

the design. For example, if the pin and function swapping 

Capability was used during board placement, the original EDA-1000 
schematic will not reflect these changes. As a result, Back Annotation 
is necessary for the accurate updating of the EDA-1000 schematic 
sheets. 
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3. To begin the back annotation process from the EDA-300, the 
Operator must select the CREATE TEXT BACK ANNOTATE FILE command. 
This command creates the text file to be used by the EDA~-1000 
software for back annotation of the schematic sheets. 


4. When the back annotation text file is created, the file must be 


transferred to the EDA-1000 system. The operator then runs EDA-1000 
back annotation program to update the schematic sheets. 


B. LIMITATIONS OF EDA-1000 BACK ANNOTATION 


Currently, hierarchical or structured designs created on the EDA-1000 
cannot be back annotated. 


C. STARTING THE BACK ANNOTATION PROCESS 


Using the CREATE TEXT BACK ANNOTATE FILE command 


er ee EELS PS SS OT erences 


When the operator completes the creation of the PC board design on the 
EDA-300, the CREATE BACK ANNOTATE FILE command may be used to create 
the text file needed to back annotate the EDA-1000 schematic sheets. 
This command is located on the TEXT NETLIST menu. 


When CREATE BACK ANNOTATE FILE is selected, the system extracts 

the information from-the latest net data base file in the current 
project. As the system creates the file, the system responds with a 
series of messages on the short message line: 


10% OF BACK ANNOTATION FILE GENERATED 
20% OF BACK ANNOTATION FILE GENERATED 
30% OF BACK ANNOTATION FILE GENERATED 


BACK ANNOTATION FILE GENERATION COMPLETE 


The resulting back annotation file is named BACK-FILE. This name will 
appear in the current project directory. If an existing file named 
_BACK-FILE currently exists, the file will be overwritten upon generation of 
the new file when CREATE BACK ANNOTATE FILE is selected 
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EXAMPLE: Back Annotation File: BACK-FILE 


BACK ANNOTATION ,2 
(FDES rinl 7Ul 

PART ,74LS00 

PIN ,A,l 

PIN ,B,y2 

PIN ,Y,3 


) 

(FDES ,1-2 ,U2- 
PART ,7 4LS04 
PIN,A,1l 

PIN »Y,2 


) 

(FDES ,103 ,RL 
PART ,RES1K 
VAL, 1K 
PIN,1,1 

PIN ,2,2 

) 


The back annotation file is similar in concept to the Version 2 
pinlist and netlist files generated by the EDA-1000 software. 


The first record identifies the file as a back annotatiaom file that 
follows Version 2 formatting conventions. : 


The remainder of the file consists of one or more groups of back 
annotation records. A back annotation record consists of a function 
designator by one or more pin records. 


The “FDES’ record type indicatese that a function designator record 
follows. The field order is: function designator, then reference 
designator. This record will always be the first record in the group. 


The function designator has the following format: 
File reference number “-° Symbol Reference Number 


These fields are linked together without blank spaces. The function 
designator may contain up to eight characters. Examples of legal function 
designators include: 1-1-10, 10-9-9999, and 5-1-1000. Both the file | 
reference number and the symbol reference number are taken from the EDA-1000 
netlist [.NET]. The correct drawing is determined using the file reference 
number fram the drawing header record in the EDA-1000 netlist [.NET]. 


The reference designator may be of variable length, with up to eight 
characters. 
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The “PART” type indicates that a part number follows. All symbols are 
required to have a part number when used in conjunction with a Telesis 
system. The part number may also be the device type (ex. 7400). 


The “VAL type indicates that a component value record follows. These 
are most often used for capacitors and resistors. 


The “PIN” type indicates that a pin record follows. The field order 
is pin name, pin number. Pin name is the old value field and pin number is 
new value. FDES, VAL, PART, and PIN appear on the same line as their 


corresponding fields. As a result, pins, device types, values, and reference 
designators may be back annotated. 


File Transfer 


Using the file transfer capability, transfer the file named BACK-FILE 
to the EDA-1000. Ensure that the file is transferred to the proper 
directory, if not the current directory. Refer to UTILITIES-154 for 
details on using the file transfer capability. 


Back Annotating the EDA-1000 Schematic Sheets 


After the back annotation file is transferred to the EDA-1000 the 
Operator may begin back annotation of the schematic sheet(s). To 
invoke the back annotation program, fram DOS, type: 

© BACKANNO 
The editor then eésuonad with the following message: 

EDA~1000 Back Annotation Program Version 2 
The following prompt is then displayed: 

Do you wish to overwrite your drawing files (Y/N) ??? 
If N (no) is specified, the back annotation files will be created in 


the default directory with a .BAK extension. Otherwise, the original 
files will be overwritten. 
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The program next prampts the operator for the original netlist file 
[.NET] that was used to input to the Telesis netlist conversion program, 
TELNET. The pranpt is: 


Please enter the name of the EDA-1000 netlist file [.NET] or 
press ENTER only to terminate: 


A directory path specification is required if the operator is not in 
the proper directory. 


If the operator presses the ENTER key, the progran is immediately 
terminated. If the file specified does not exist, the following error 
message is generated: 


"File not found or invalid file extension” 
The operator is then prampted for the netlist file. 


The progran opens the netlist file [.NET] and scans it for all the 
drawing records that define the file reference number and the drawing file 
names. The program must attempt to open each drawing file to determine if 
it exists. If a drawing file does not exist, the following error message 
is generated for each file that could not be located: : 


"The drawing file, <drawing file name>, could not be found" 


The string enclosed in the angle brackets is the drawing file name _ 
that could not be located. As a result, the back annotation program is 
immediately terminated. 


Next, the program prampts the operator for the back annotation file 
generated by the EDA-300 workstaion: 


"Please enter the name of the EDA-1000 back annotation file [.BAF]" 


Enter the name of the back annotation file that was transferred to the 
EDA-1000. The system assumes the .BAF file extension if not specified. If 
the file name does not exist, the system will respond with an error 
message. The oeprator will then be reprampted for the EDA-1000 back 
annotation file. 
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The system then requests the name of the device type label attribute 
number. This is the device type attribute that was specified during the 
creation of the schematic sheet(s). The TELNET program also required this 
attribute number. The pranpt is: 

Device type label attribute number [NO LABEL] 

Input the appropriate attribute, then press the <Returm key. If this 
attribute is not supplied, then only PART files will be changed. Simply 
press the <Returm key for the NO LABEL default. 

The system then requests the name for the back annotation log file: 

Logging file [<Backfile>LoG] 

Specify the name to be used for the log file. If <Enter> is pressed 
without a filename, the system uses the back annotation file name with the 
-LOG extension. All warnings and error messages are recorded in the log 
file. 


The back annotation process now begins. The following messages are 
displayed on the video screen: 


"Beginning to back annotate file: <drawing file name> 


As each function from that schematic sheet is being back annotated, 
the system returns the message: 


"Beginning to back annotate symbol <symbol number>. 


These messages continue until all schematic sheet(s) have been back 
annotated. When camplete, the system displays the DOS prampt, ©. 
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D. ERROR MESSAGES 
Introduction 


The back annotation program generates messages to the log file using 

the same format as the TELNET processor. The log file contains a set 
of header records that indicates the back annotation program revision 
number, day, time and the .BAF file used as the back annotation file. 


The back annotation program follows the header records with the 
message (if any). Each message contains two optional parts and one 
required part. If the message is caused by a particular input line, 
then the two optional parts are included. These parts are the line 
number of the .BAF record that caused the message and the line number 
of the .BAF record that caused the message and the actual text of the 
record. The required part is the message itself. The message 
consists of two parts: an indicator fo the seriousness of the message 
which is either “WARNING” or ‘ERROR’ and the text of the message. 


Messages containing the optional parts are called "line messages." 
The other message type is “symbol or sheet messages." The messages 
are described next. 


Line Messages 


This section describes messages that the back annotation program 
generates in response to a particular input line in the .BAF file. 


"<func des> can not be located on drawing <drawing file>." 


The user has probably added a function designator using the EDA-300 
workstation that follows the format expected but can not be located on 
the current sheet. This is an error. 


"0-0-0 is not associated with any Of the drawing files in the 
directory." | 


The user has probably added a function designator using the EDA-300 
workstation that does not follow the format expected. This is an 
error. 


"<pin name> can not be located on symbol <symbol number> on drawing 
<drawing file>." 


Somehow the pin number can not be matched to the symbol on the current 
sheet. The user might have edited the drawing after the netlists were 
generated. 


No Circuit designator on s <s n r> on sheet <drawing 
file>." 


The circuit designator field has been deleted from the symbol or was 
never there. This is an error. 
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"NO part number on symbol <symbol number> on sheet <drawing file>." 


The part number field has been deleted fran a symbol or was never there. 
This is an error. 


“No camponent value on s < n r> on eet <drawing file>. | 


The component value field has been deleted from a symbol or was never 
there. This is an error. 


"Symbol <symbol number> on sheet <drawing file> has previously been back 


annotated." 


Somehow, duplicate copies of a symbol got into the back annotation file. 
This is an error. 


Pin name <pin name> on symbol <symbol number> on sheet <drawing file> has 


previously been back annotated." 


Somehow, duplicate copies of the PART record got into the back annotation 
file. This first instance is used to back annotate the schematic. This is 
an error. 


"Part number on symbol <symbol number> on sheet <drawing file> has 


previously been back annotated. Only one PART record is allowed per FDES." 


Somehow, duplicate copies of the PART record got into the back annotation 
file. The first instance is used to back annotate the schematic. This is 
an error. ; 


Component value on s <s number> on sheet <drawing file> has 
previously been back annotated. One one VAL. 1s allowed per FDES." 


Somehow, duplicate copies of the VAL record got into the back annotation 
file. The first instance is used to back annotate the schematic. This is 
an error. 


Symbol and Sheet Messages 


Symbol messages are detected on a symbol by symbol basis. Sheet 
messages may only be detected when an entire sheet has been processed. 
Recall that there is no offending record so no record will appear in 
the logfile. This section desribes possible messages. 
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"The following pins on symbol <symbol number> on sheet <drawing file> were 
never back annotated. <pinl> ... <pinnm." 


Either pins that were always unconnected or perhaps deleted by the PC board | 
designer are not in the final board description. Pins with a signal name 
of N/C sisi this message. 


TRESO ERT TST SUSE OE <ivauing ELIG’ were Tver Back GAnOtaTSIS 
deed number> ... <symbol numbern> 


These symbols were probably Saigesa by the PC board designer and were not 
described in the .BAF file. This is a warning. 


ne number field <part>, on symbol <symbol number> on sheet <drawing 
file> was never back annotated." 


There should be a part number field in the .BAF file. Samething is wrong. 
Please contact your Telesis representative 1£f you see this message. 


sheet <drawing file> was never back annotated. oc 


The PCB designer deleted the component value field using the EDA-300 and as 
such, the appropriate information was not in the .BAF file. 


There is a class of messages cal text ate messages." They all may 
be described by the following template: 


The new <field type>, <field value, which replaces <field value> on 
symbol <symbol number> on sheet <sheet number> <problem. 


Where: 
field type="reference designator," part number," "value" (or) 
"pin number" 

and 


problem = “overlaps an existing alphanumeric field." (or) 
"overlaps the symbol boundary." : 


An example message is: 


the part number, 74LS00, which replaces 7400 on symbol 5 on sheet 
sch.dwg overlaps the symbol boundary. 


The back annotation program generates these messages when it updates 
the text fields. Text fields may not overlap each other or extend outside 
the symbol boundary. The four types of fields that are back annotated are: 
Circuit designator, part number, value and pin number. 
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THE NETLIST-REPORT, COMPONENT-REPORT, AND 
BILL OF MATERIALS REPORT 


1, GENERAL INFORMATION 
2, THE NETLIST-REPORT 
3, THE COMPONENT-REPORT 


4, THE BILL OF MATERIALS REPORT 
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1. GENERAL INFORMATION 


REPORTS CAN BE GENERATED FROM THE NET DATA BASE 


After you have created a net data base, you can instruct the system to 
create a text file (or files) listing the information in the net data base. 
The three text files that you can generate contain similar information, but 
they present the information in different formats: 


NETLIST-REPORT: This lists the net data base information by 
net number. 


COMPONENT REPORT: This lists the net data base information by 
component symbol name. 


BOM=REPOCRT : This is a bill of materials. 


- PURPOSE 


These text files show you the information in a net data base; the net 
data base file itself cannot be viewed or printed. 


The system does not make any use of these reports; they are for your 
information only. 


PREREQUISITES FOR CREATING THESE REPORTS 


o A net data base file must be in the current project file. If there 
is more than one revision, the system takes the information from the 
most recently used net data base revision. 


PRINTING AND VIEWING 


These reports are ordinary text files. They are printed or displayed 
(opened) in the ordinary way except that there are three commands making it 
possible for you to print them without keying in their names: 


PRINT NETLIST-REPORT 
PRINT COMPONENT-REPORT 
PRINT BOM-REPORT 


Usually, you will want to print these files rather than. view them on 
the graphics screen. However, if you do want to open these text files, be 
Sure to input the file name exactly as shown here: NETLIST-REPORT, 
COMPONENT=REPORT, BOM-REPORT. 
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2. j§ THE NETLIST~-REPORT 


PURPOSE 


To be sure that a net data base contains the information you want, 
check the NETLIST-REPORT against your original engineering schematic. 


HOW TO CREATE A NETLIST-REPORT 


Use this camnmand: 


EXAMPLE 
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3. THE COMPONENT-REPCRT . 


PURPOSE 


| 


The COMPONENT-REPORT is most useful when you have an engineering 
change order (ECO). It provides you with a list of the nets associated 


with each component. 


HOW TO CREATE A COMPONENT-REPORT 


Use this canmand: 
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4. THE BILL OF MATERIALS REPORT 
ee ee 
PURPOSE : 


The BOM-REPORT is a parts list. 


HOW TO CREATE A BOM~REPORT 


Use this cammand: 


ee 
| CREATE BOM-REPCRT | 


ROGER REV A O8-JAN-82 15:04:56 
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LOGICAL DESIGN CHECKING 
1, GENERAL INFORMATION 


2, HOW TO USE THE COGIC RUC CHK COMMAND 
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1. GENERAL INFORMATION 


PURPOSE 


The purpose of the logical design rules checking capability is to 
check the Signal nets in a net data base for the following faults or 
amissions: | 

| Oo Nets with only one pin 
Oo Nets with one source pin 
Oo Nets with no load pin 
O Nets with two or more source pins 
Oo Nets with unspecified pins 
Oo Nets with non-connecting pins 


Oo Nets with no pins 
WHEN TO USE LOGICAL DESIGN RULES CHECKING 
Use logical design rules checking after you have created a net data 
base. | 


We recommend that you use this capability only after you have finished 
correcting all the errors shown in the EXTRACTION-LOG or the NET-LOAD-LGG. 
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2. HOW TO USE THE |LOGIC RULE CHK| COMMAND 


|LOGIC RULE CHK| is a one-pick command. 


PREREQUISITES 


No other input is required. 


o The net data base to be checked must include information fran 
device description files. 


Oo The net data base to be checked must be in the current project 
If there is more than one revision in the current project 
file, the system will check the most recently used net data base 


file. 


revision. 


HOW THE |LOGIC RULE CHK| COMMAND WORKS 


When you pick the |LOGIC RULE CHK| command, the system does 2 things: 


1. CHECKS THE NET DATA BASE FOR LOGICAL ERRORS: 


The system checks the number of pins on each net, and examines 
the pinuse code of each pin to determine whether there are any 
(Pinuse codes - IN, OUT, BI, TRI, OCA, OCL , 


logical errors. . 
POWER, GROUND, NC=- were specified by you in the device file or 


with the |ATTACH PINUSE| command on the schematic). 


2. CREATES A TEXT FILE NAMED LDRC-LOG LISTING THE ERRORS IT HAS 


FOUND. 


EXAMPLE $ 
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{ 
{ 
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LOGICAL DRC 


ERROR: Mized source (out) pins on net. 
Net #@: 1, Signal name: 


ERROR: 


ERROR: 


ERROR: 


ERROR: 


3 OUT Pins: US0.10 
U4s .6 U4a4d.$ 


No load (in) pins on Net @: 


Mixed source (out) pins on 
Net @: 2, Signal name: 
41 OUT Pins: U9 1 
Ué.3 us .3 
U41i.8 U40.6 
U38.6 UuU3a7 ~.6 
U33.6 U34.6 
U32.6 YU31.6 
U3.3 U29 .3 
U27.3 U26.2 
U24.2 U23.2 
U21.2 . U20.2 
Uvig9.2 Via .2 
U16«.2 vis 3 
U1i3.1 U12.1 
UioO.t Ut. 3 


N3 


net. 


At 


No toad (in) pins on Net *: 


No source (out) pins on Net @: 


l, 


| a2. 


28-DEC-82 15:55 22 


Contains: 
ua? .9 U4a 6 


Signal name: N3 


Contains: 
vst U7 .3 


U39. 
U36. 
U33. 
W390. 
U28. 
U23s. 
U2z2. 
U2. 3 
U17.2 
Uid.3 
U1li.l 


nN 


NM WW WO DW - «0 


» Signal name. Ai 


3, Signai name: 81 


TYPES OF WARNINGS AND ERRORS SHOWN IN THE LDRC-LOG 


Along with each warning and error message, the system lists the number 
and the nane of of the net involved in the error; and (if appropriate) the 
reference designator and pin number of the pin involved in the error. 

WARNING: PINUSE NOT SPECIFIED 

The system cannot find a pinuse code for this pin. 

WARNING: NON-CONNECT PIN FOUND 


This net includes a pin with the pinuse code: NC 
(non=connect ing) 


ERROR: ONE PIN NET 

This net has only one pin. 
ERROR = NO LOAD (IN) PINS ON NET 

This net does not have a pin with the pinuse code: IN. 
ERROR : NO LOAD (IN OR BI) PINS ON NET 


This net has a TRI pin but lacks a corresponding load pin 
(IN or BI). 


ERROR : ONE SOURCE (BI) PIN ON NET 
NO LOAD (IN or other BI) PINS. 


This net has one BI but lacks a eee oanea te ts pin (IN 
or BI). 


ERROR : NO SOURCE (OUT) PINS 


This net has no pins with the pinuse code: OUT, POWER, 
GROUND, OCA, OCL, TRI, or BI. 


ERROR : MIXED SOURCE (OUT) PINS ON NET 
This net has more than one source pin. In other words, the 
net has 2 pins or more labeled with one of these pinuse 
codes: POWER, GROUND, OUT, OCA, OCL, or TRI. 

ERROR : NO PINS FOUND FOR NET 
The system cannot find any pins for this net. 

ERROR : NO NETS FOUND IN NET DATA BASE 


The system cannot find any nets in the net data base. 
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REPEAT THE | LOGIC RULE CHK| COMMAND TO INSURE ACCURACY 


Before going on the board design, correct errors shown in the 
LDRC-LOG. ‘To be sure of accuracy, we recommend that you follow these 
steps: 


STEP 1 Use the |LOGIC RULE CHK] command. 
STEP 2. Print out the LDRC-LG. 


STEP 3 Reopen the schematic drawing(s) or the text netlist 
file and correct errors reported in the LDRC-LO. If 
_ necessary, reopen device description files and correct 
errors. . 


STEP 4 Repeat the |EXTRACT NETLIST| or the |IOAD IX? NETLICT| 
command until the EXTRACTION-LOG or NET-LOAD-LOc is 
error-free. 


STEP 5 Repeat STEPS 1-4 until the LDRC-LOG shows no errors. 
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0 PREPARATION 
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1. THE BOARD DRAWING 

Once you have created a net data base, you may begin a board drawing. 
The system uses the information in the net data base to aid you as you work 
on the drawing. 


Be sure to pick the |BOARD DRAWINGS| command rather than the 
|OTHER DRAWINGS| command when opening the drawing. Picking | BOARD DRAWINGS| 
instructs the system to link the drawing to the net data base in the current 


project file. 


Do not begin a board drawing until you have thoroughly checked your net 
data base for accuracy. 
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2. THE LAYER STANDARD FILE 


Before you begin to place or route your board, you must create a 
LAYERSTD (LAYER STANDARD) file for your particular design. It is a 
prerequisite for many system capabilities. 


PURPOSE 


The LAYER STANDARD file is a text file required for the design rule 
checking process, the artwork process, ratsnest, NC Drill and the auto 
router. It specifies the Telesis data base layers you are using for the 
physical layers of your board. 


When you input pin description text files in the design process, you 
assign pad shapes and sizes to layers uSing physical layer nomenclature. To 
generate design rules checking and artwork, for example, the system 
must know which data base layer numbers correspond to these physical layer 
assignments. The LAYER STANDARD file is the means by which you give the 
system this information. 


EXAMPLE: LAYERSTD FILE FORMAT 


LAYERSTD 1 
(LAYERSTD) 
(TELESIS STANDARD LIBRARY) 
(PHYSICAL LAYER COMPONENT SIDE) 
DBLAYER 1 COMPONENT~SIDE 
(PHYSICAL LAYER SOLDER SIDE) 
DBLAYER 2 SOLDER-SIDE 
(PHYSICAL LAYER INTERNAL SIGNAL) 
DBLAYER 3 INTERNAL-SIGNAL 
(PHYSICAL LAYER INTERNAL SIGNAL) 
_DBLAYER 4 INTERNAL-SIGNAL 
(PHYSICAL LAYER IMBEDDED VOLTAGE -V) 


DBLAYER 5 IMBEDDED—PLANE -V 
DBLAYER 6 IMBEDDED-PLANE +V 


DBLAYER 15 COMPONENT-SOLDER-MASK 
DBLAYER 16 SOLDER-SOLDER-MASK 
-DBLAYER 33 CARD-OUTLINE 
DBLAYER 34 PLATING-BAR 

DBLAYER 36 DRAWING-FORMAT 
DBLAYER 51 COMPONENT-OUTLINE 
DBLAYER 54 REFERENCE-DESIGNATOR 
DBLAYER 88 BOARD-DIMENSIONS 
DBLAYER 89 SILKSCREENS — 
DBLAYER 90 TOOLING-CORNERS 
DBLAYER 99 DRILL-CODE 


| (PHYSICAL LAYER IMBEDDED VOLTAGE +V) | 
END : 
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3. NAMING THE LAYER STANDARD FILE ON THE TELESIS SYSTEM 


When you create a LAYERSTD file, you must name it LAYERSTD. You may 
use the |EDIT LAYERSTD| lead-thru command to assist you in naming and creating 
the LAYERSTD text file. If you pick |ENTER| when the system prompts you for 
a revision label, it automatically names the file LAYERSTD. 


By allowing the system to name the file, you need not input the 
text file name when editing or adding to the LAYERSTD file. 


EXAMPLE: |EDIT LAYERSTD| (rev) -——> |ENTER| 


When the system prompts you for a revision label (rev), you may 
pick |ENTER|. The system then looks for the latest version of the LAYERSTD 
file. The system looks for the text file LAYERSTD in the current project, 
then in the SYSTEM-LIBRARY. 


If you create a new LAYERSTD text file for your particular project, 
the | SAVE FILE| command automatically assigns a revision label of "1". 


However, you may asSign a revision label of your choice. A revision 
label may consist of four alphanumeric characters. Input the revision 
if you are creating a new LAYERSTD file (if desired), or if you are editing 
a version of the file that was not the latest. 


The LAYERSTD file must be in the current project or in the SYSTEM- 
LIBRARY. If you have the same layer standard for all your PC board designs, 
we recommend that you keep the LAYERSTD text file in the SYSTEM-LIBRARY. 


NOTE: If you attempt to perform a design rules check on your PC 


board design without a LAYERSTD text file, for example, the 
system reports "NO LAYER STANDARD FILE". Furthermore, you will 


not be able to perform the design rules check on the board 
drawing since the LAYERSTD file is a prerequisite. 
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4. CREATING THE LAYER STANDARD FILE 


The |EDIT LAYERSTD| lead-thru allows you to create and edit the LAYERSTD 
text file. It reduces the possibility of numerous format errors that could 
be generated when a text file is created on a text editor keyboard. 


When you begin creating the LAYERSTD file for your particular PC board 
design, the Telesis system assists you in the following ways: 


1. Automatically names the file LAYERSTD and prompts you for a 
revision (REV) label. 


2. Automatically positions the cursor at the proper location. 

3. Prampts you for input. 

4. Automatically inputs keywords required in the file. 

or Automatically places parentheses ( ) around comment lines. 

6. Issues error messages if your input is improperly formatted. 

NOTE: When opening an existing LAYERSTD file, error messages may 

appear on the graphics screen if the file was not created 
with the |EDIT LAYERSTD| lead-thru. (See PLACE-14) 


The following steps will lead you through the creation of the LAYERSTD 
file. 


STEP 1 |TEXT LEADTHRU| 


Pick the |TEXT LEADTHRU| command to enter the selected menu page 
containing options for creating and editing text files. 


STEP 2 |EDIT LAYERSTD| 
Pick the |EDIT LAYERSTD| command to begin creating the LAYERSTD 


file. When the system prompts you for a revision (rev), you may pick 
|ENTER|. The system automatically names the file LAYERSTD. 


EXAMPLE: |EDIT LAYERSTD|-—-> Keyboard --—--> |ENTER| 
menu 


The system displays the LAYERSTD file on the graphics screen as a new 
file. The display will have the information shown below. 


END 


LAYERSTD 
| |_| (LAYERSTD) | | 
| 
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When you open a new LAYERSTD file, you may use the following commands to add 
information between (LAYERSTD) and the END statement: 


ADD DBLAYER 
ADD COMMENT 


|ADD DBLAYER | 


Pick the |ADD DBLAYER| cammand to enter the DBLAYER amd the 
name of the physical board layer that you wish to assign. 


‘Bach assignment line begins with the keyword DBLAYER, followed by 


the layer number, followed by the name of the physical board 
layer, followed by a signal name (if there is one). 


The function screen message line issues the following pranpts: 


OPTIONS : 


(LAYER) --—-> (LAYER NAME) ---> (SIGNAL NAME) --—-> ENTER 


EXAMPLE : 


DBLAYER 6 IMBEDDED-PLANE +V 
Words comprising the layer name must be separated by hyphens (-). 


If the DBLAYER does not require a signal name, simply pick |ENTER| 
to bypass the signal name. If the DBLAYER requires a signal name, 
your input will appear at the right margin on the LAYERSTD file. 


Usually, you list DBLAYER numbers in sequence. However, the order 


does not matter. 


You may use the same layer name for more than one DBLAYER. The 
layer name must be less than or equal to 24 alphanumeric characters 
with no blank spaces and must be EXACTLY the sane as used in the PIN 
DESCRIPTION file. 


The signal-name may contain up to 18 alphanumeric characters with 
blank spaces allowed. 
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STEP 4 


EXAMPLE: 


|ADD COMMENT| PHYSICAL LAYER COMPONENT SIDE  |ENTER| 


Use the |ADD COMMENT| command if you wish to add comments to the 
LAYERSTD file. The comment line is automatically placed within 
parentheses ( ). This identifies the line of text as a comment. 


You may use the |ADD COMMENT| command to specifically identify 
the DBLAYER as a physical-layer. 


LAYERSTD 1 


| | 
(LAYERSTD) _ 
(TELESIS STANDARD LIBRARY) 
(PHYSICAL LAYER COMPONENT SIDE) 
DBLAYER 1 COMPONENT-SIDE 
(PHYSICAL LAYER SOLDER SIDE) 
DRLAYER 2 SOLDER-SIDE | 


In this example, the comment identifies DBLAYER 1 as the PHYSICAL 
LAYER COMPONENT SIDE. Since the comment line is optional and is 
iqnored by the system, you may place a comment above the line it is 
related to. The comment line provides the additional information 
needed for easy interpretation of the LAYERSTD file. 


NOTE: You can input a maximum of 59 alphanumeric and blank spaces 
on a comment line. If your input exceeds 59 characters, the 
system interrupts your input and inserts the 59 character 


comment line on the file. 
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STEP 6  |DONE| | 


Pick |DONE| when you are finished with creating LAYERSTD file. To 
close the file, pick one of the following commands: | 


|SAVE FILE| - causes the system to save the active version of 
| the file. ‘The file is saved under the same revision 
label that was named when the file was opened. 


If you created a new file, the system saves the file 
with a revision label of "1". 


EXAMPLE : 
Active file (new) LAYERSTD 
Saved file: LAYERSTD 1 


|SAVE FILE NEW RV| - allows you to input a new revision label 
. for the active file. The new revision label 
May contain four alphanumeric characters. 


The system saves the file that you opened 
under the new revision WITHOUT deleting or 
changing the original and its revision. 
EXAMPLE : 
Original version (old REV) LAYERSTD 1 


New version (new REV) LAYERSTD 2 


|CANCEL ACTIV FILE| - causes the system to delete the active 
version of the file. The original version 
is not deleted; it keeps the same revision 
label. 


|EDIT FILE| - Allows you to "menu-back" and return to the 
| active file for further editing. 
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5. EDITING THE LAYERSTD FILE 


As you create the LAYERSTD file, you may wish to make additions 
or corrections. You may also edit the file at a later time to update the 
file you previously created. When reopening a file, pick |ENTER| to display 
the latest version. 
You may use the following commands to edit the LAYERSTD file: 
CHANGE DBLAYER 
CHANGE COMMENT 
DELETE LINE 
UNDELETE LINE | 
However, you may also use the ADD cammands previously used in creating 
the file to make additions to it. All commands used to create and edit the 
file are located on the same menu page. 
POSITIONING THE CURSOR 
To edit a file you must always move the cursor to the proper position. 
The cursor always remains in the left margin of the file, and it must be 
positioned at or above the line to be edited. 
- For ADD command during editing: 
Position the cursor to the line above the desired location 
of the new line. Lines positioned below the cursor automatically 
shift down after the new line is inserted. 
If the cursor 1S positioned at the END statement, the new 
line is inserted one line above. 


- For CHANGE or DELETE commands: 


Move the cursor to the line to be changed or deleted. 
Use these commands to move the cursor: 
|LINE UP| —- This move the cursor up one line. 


|LINE DWN| —- This moves the cursor down one line. 
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EXAMPLE: |LINE DWN| 


Current 
Cursor 
Position ---> 


New 
Cursor --> 
Position 


ml 


(Picked 4 times) 


LAYERSTD 1 


(LAYERSTD) 

(TELESIS STANDARD LIBRARY) 
(PHYSICAL LAYER COMPONENT SIDE) 
DBLAYER 1 COMPONENT-SIDE 
(PHYSICAL LAYER SOLDER SIDE) 
DBLAYER 2 SOLDER-SIDE 
(PHYSICAL LAYER INTERNAL SIGNAL) 
DBLAYER 3 INTERNAL-SIGNAL 


When you pick |LINE DWN|, the cursor moves fram the current 
position to the start of the next line of the LAYERSTD file. 
Each |LINE DWN| pick moves the cursor down one line. _ 


If you command |LINE UP|, the cursor moves up one line with each 
|LINE UP|command pick. : | 


IF THE FILE IS LONGER THAN SHOWN ON THE GRAPHICS SCREEN 


If you add lines to the file after the graphics screen is full, the 


file scrolls up so that the bottom lines are visible and the top 
Use the |LINE UP| command to bring the top lines back into 


lines are not. 


view. Use the |LINE DWN| command to bring the bottom lines back into view. 
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TO CHANGE INFORMATION IN THE FILE 


Use the CHANGE commands to change or update the LAYERSTD file. For 
example, you can use the |CHANGE DBLAYER| and the |CHANGE COMMENT] commands 
to update lines of text. You must move the cursor to the line you wish to 
change. 


NOTE: When using the |CHANGE DBLAYER| command, you may pick |ENTER| 
for any input that is unchanged. For example, if you wish 
to change the LAYER without changing the LAYER NAME, pick 
|ENTER| when the system issues the LAYER NAME prompt. The layer 
name displayed on the file remains the same. 


EXAMPLE: USING THE |CHANGE COMMENT| COMMAND 


LAYERSTD 1 
Current __ (LAYERSTD) 
Cursor ---> | |_| (TELESIS STANDARD LIBRARY) © 
Position (PHYSICAL LAYER COMPONENT SIDE) 


DBLAYER 1 COMPONENT-SIDE 
(PHYSICAL LAYER SOLDER SIDE) 


PICK: = |CHANGE COMMENT | 
INPUT: CLOCK GENERATOR BOARD |ENTER | 


RESULT: The comment line (TELESIS STANDARD LIBRARY) is now 
Changed to (CLOCK GENERATOR BOARD) . 


LAYERSTD 1 
Current __ (LAYERSTD) 
Cursor --->| |_| (CLOCK GENERATOR BOARD) 
Position (PHYSICAL LAYER COMPONENT SIDE) 


DBLAYER 1 COMPONENT-SIDE 
(PHYSICAL LAYER SOLDER SIDE) 
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TO DELETE INFORMATION FROM THE FILE 


Use these commands to delete information from the file: 


[DELETE LINE| - This command deletes one line from the file. 
You must move the cursor to the line you wish 
to delete. 


|[ONDELETE LINE|- This command reinserts the last line deleted. You 
may use this command to re-position the line to 
another location on the file. The system restores 
the line below the new cursor position regardless 
of the line’s original placement in the file. If 
you poSition the cursor to the END statement the 
line is restored one line ahove. 


NOTE: You cannot delete the lines labeled LAYERSTD and 
the END statement. You can only delete lines that 
you input when creating the file. 

DELETING A LINE FROM THE FILE 


EXAMPLE: Deleting the comment line (CLOCK GENERATOR BOARD). 


LAYERSTD 1 
Current _ (LAYERSTD) © 
Cursor --->| | | (CLOCK GENERATOR BOARD) 
Position (PHYSICAL LAYER COMPONENT SIDE) 


DBLAYER 1 COMPONENT-SIDE 
(PHYSICAL LAYER SOLDER SIDE) | 


PICK: |DELETE LINE| 
In the example, when you pick |DELETE LINE| the comment line labeled 


(CLOCK GENERATOR BOARD) is deleted fram the file. The contents below 
the deleted line will shift up and close the open line. 


RESULT: 
LAYERSTD 1 
New | _ (LAYERSTD) ; 
Cursor --->| | | (PHYSICAL LAYER COMPONENT SIDE) 
Position DBLAYER 1 COMPONENT-SIDE 


| (PHYSICAL LAYER SOLDER SIDE) 
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UNDELETING A LINE ON THE LAYERSTD FILE 


You may now use the |UNDELETE LINE| command to reinsert the deleted 
line back to the file at your desired location. Use the |LINE UP| and 
the |LINE DWN| commands to position the cursor to a new location on the 
file before reinserting the line. 


EXAMPLE: Undeleting the (CLOCK GENERATOR BOARD) comment line. 


LAYERSTD 1 | 
Current --->| |~| (LAYERSTD} | 
Position DBLAYER 1 COMPONENT-SIDE 


Cursor (PHYSICAL LAYER COMPONENT SIDE) 


(PHYSICAL LAYER SOLDER SIDE) 


PICK: |UNDELETE LINE | 


RESULT: 
LAYERSTD 1 
New _ (LAYERSTD) 
Cursor --->| | | (CLOCK GENERATOR BOARD) 
Position (PHYSICAL LAYER COMPONENT SIDE) 


DBLAYER 1 COMPONENT-SIDE 
(PHYSICAL LAYER SOLDER SIDE) 


In the example, the (CLOCK GENERATOR BOARD) comment line was reinserted 
back to its original location on the file. After reinserting the line with 
the UNDELETE command, the cursor automatically moves to that line of the 
file. 
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6. LAYER STANDARD FILES NOT CREATED WITH THE |EDIT LAYERSTD| LEAD-THRU 


You may currently have LAYERSTD files on your system that were not 
created with the |EDIT LAYERSTD| lead-thru command. You may edit these 
files using the |EDIT LAYERSTD| command. 


When you open one of these Files with |EDIT LAYERSTD| command, the 
system checks it for formatting errors. If errors are present, the system 
places a message on the function screen telling you how many faulty lines 
exist in the file and it displays the file on the graphics screen with all 
faulty lines bracketed between parentheses and asterisks. 


EXAMPLE: (*DBLYER 1 COMPONENT SIDE*) 


The line is incorrect because the keyword DBLAYER is mispelled. 
There should also be a hyphen (—) between the words COMPONENT and SIDE. 


The lines in parentheses are now comments, and the system treats them 
as such. You may delete these lines with the |DELETE LINE| command. Use the 
ADD commands to input the correct information. 


If you are using the optional VT101 terminal to create and edit your 
LAYERSTD text file, refer to the example at the beginning of this section for 
general formatting requirements. You may later use the |EDIT LAYERSTD| 
command to display the file on the Telesis system and to check for formatting 
errors. 


NOTE: The spacing requirements, keyword spelling, individual line 
formats and the maximum character inputs are shown and described 
in this section. However, refer to the COMMANDS section of the 
manual for additional information on each command used to create 
and edit the LAYERSTD file. 
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PLACEMENT 


o GENERAL INFORMATION 
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1. PLACEMENT 
GENERAL INFORMATION 


Placement is the process of positioning symbols that are linked to the 
Net Data Base on a board drawing. Placement can be performed in four 
ways : 


- Placement by Text File 
- Manual Placement 
- INTERACTIVE PLACEMENT 


- AUTOMATIC PLACEMENT 


WARNING 


If you are planning to use the SPLIT PLANE feature 
of the PHOTOPLOT utility, refer to POST PROCESSING, 
subsection 2.4, before placing components. 


The operator can use manual, interactive, and automatic placement to 
place symbols on a board drawing. For example, manual placement can 

be used to place symbols that do not require the ASSIGN REF DES command 
( i.,e., mounting hole, card outline ). INTERACTIVE PLACEMENT can then 
be used to place all unplaced I/O components, then AUTOMATIC PLACEMENT 
for all unplaced IC and DISCRETE components in the Net Data Base. 


The operator can automatically place components on a board drawing 
uSing the PLACE BY-TXT command. This command places components on a 
board drawing at the locations specified in a special text file named 
Place-Txt. 


Manual placement is the process of adding symbols with one of the 

ADD SYMBOL commands, then linking the symbol to the Net Data Base with 
the ASSIGN REF DES command. When beginning the placement of a board, 
the ADD SYMBOL command can be used to place the card outline and 
mounting holes; these symbols do not require the ASSIGN REF DES command. 


INTERACTIVE PLACEMENT, however, does not require the ADD SYMBOL or the 
ASSIGN REF DES command when components are placed. The link from the 
drawing to the Net Data Base iS automatic. The system issuesS prompts 
on the function screen for each reference deSignator, device type, and 
symbol name of each unplaced component in the Net Data Base. When 
prompted for this information, the operator must select the location in 
the drawing for each component. When components are placed, the 
Operator can selectively swap components, logic functions, and pins on 
the drawing for improved ratsnest connect lines and board routability. 
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The AUTOMATIC PLACEMENT feature controls the positioning of all unplaced 
IC and DISCRETE components in the Net Data Base. This feature operates 
according to parameters and restrictions specified by the operator. 
AUTOMATIC PLACEMENT can be interrupted at any time; the operator can 
then use interactive or manual placement to edit the positioning of 
components on the board drawing. In addition, the automatic swapping 
Capability ( ICs, functions, pins ) can be used during or after 
automatic placement, if specified in the parameters. 


The following sections describe the commands used to set up and use 


interactive, automatic, and manual placement when positioning components 
in a PC board drawing. 
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INTERACTIVE PLACEMENT 


1. GENERAL INFORMATION 
O PREREQUISITES FOR INTERACTIVE PLACEMENT 


2, INTERACTIVE PLACEMENT COMMANDS 

3, COMMANDS USED TO ADD COMPONENTS 

4, COMMANDS USED TO EDIT PLACED COMPONENTS 
5. COMMANDS USED TO CHECK PLACEMENT STATUS 


6, THE COMPONENT, FUNCTION, AND PIN SWAPPING 
CAPABILITY 


o INTERACTIVE SWAPPING COMMANDS 
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INTERACTIVE PLACEMENT 


1. GENERAL INFORMATION 


| INTERACTIVE PLACEMENT| allows placement of components on a board 
drawing without the JADD SYMBOL| or [ASSIGN REF DES| commands. The system 
takes the component information fram the net data base, then pranpts 
the operator with each reference desiqnator, device type and symbol 
name to be placed in the board drawing. The operator may then select 
the position on the drawing for each component. 


When the | INTERACTIVE PLACEMENT] command is picked, the system 
displays the | INTERACTIVE PLACEMENT] menu. This menu contains the commands 
used to interactively add components to the drawing, as well as commands 
used for editing placed components. An additional menu page is 
available for interactive swapping of components, functions, and pins 
on the drawing. 


PREREQUISTIES FOR | INTERACTIVE PLACEMENT | 
l. The net data base must be created with device files, containina 
package information. | 
2. A board drawing (with a net data base) must be active. 
3. There must be a symbol for every component to be placed 


on the board. These symbols must be in the current project, 
or in the SYSTEM-LIBRARY. 


2. |INTERACTIVE PLACEMENT COMMANDS | 


There are three types of interactive placement commands: 
1. Commands used to ADD components. 
2. Commands used to EDIT component placement. 
3. Commands used to CHECK placement status. 


4. Commands used to interactively swap components, functions, 
and pins. 
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3. COMMANDS USED TO ADD COMPONENTS 


When adding components to the board drawing, the operator may 
use the followina commands: 


PLACE ICS| PLACE DISCRETES | [PLACE I/0S| 
PLACE BY REFDES PLACE BY DEVICE| [PLACE ALL| 
SET PLACE ANGLE CO 


When the PLACE commands are used to place components on the board 
drawing, the system prompts the operator for the location of each 
UNPLACED component in the net data base, one at a time. The prampt 
displayed on the function screen message line shows the reference 
desiqnator, device type, and symbol (package) name of the component. 


The operator may respond to each prompt by selecting a location 
on the drawing for component placement, or simply pick |NEXT| to skip 
the component naned in the prampt to advance to the next one. 


The table below describes each ADD command used during 
| INTERACTIVE PLACEMENT. | 


COMMAND DEFINITION 


|PLACE ICS| To place IC components on 


the board drawina. 


|PLACE DISCRETES | To place DISCRETE components 
on the board drawing. 


|PLACE I/0S| To place I/O components on 
the board drawind. 


|PLACE BY DEVICE| To place components of a 
specified device type on the 
board drawing. 


|PLACE BY REFDES| | To place a component on the 
the board drawing by naming 
its reference desianator. 


|PLACE ALL| To place all UNPLACED 
components stored in the net 
data base. 

[SET PLACE ANGLE| To specify the placement 


angle of ALL components added 
to the board drawing during. 
[INTERACTIVE PLACEMENT]. Only 
multiples of 90 are valid. 
(e.g. 0, 90, 180, 270) 


Refer to the COMMANDS section of the manual for additional information 
on the input Sequence for each command. 
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EXAMPLE: |PLACE ICS| 


The function screen mesSage line displays the first 
UNPLACED IC component stored in the net data base. The 
prompt displays the reference designator, device type, 
and symbol (package) name of the IC. 


PLACE Ull / 7400 /DIP14 


When the tablet menu is displayed, the operator may pick 
the location on the board for component placement. 
Additional picks will move the symbol to new placement 
locations. 


EXAMPLE: |PLACE BY REFDES| 


When |PLACE BY REFDES| is picked, the operator must input 
the reference desiqnator of the component to be placed 
(reference desiaqnator for IC, DISCRETE, I/Os). 


Keyboard input: Ull — |ENTER| 


The function screen message line then displays the 
reference desiqnator, device type and symbol (package) 
nane of the component. 


PLACE Ull / 7400 / DIP14 


When the tablet menu is displayed on the function screen, 
the operator may select the board location for this 
component. After the board location is selected, pick 
ENTER | to place the component ae to complete the 

PLACE BY REFDES| command. 


However, the operator may pick |NEXT| to continue the command, 
inputting the reference desiqnator of the next camponent 
to be placed. 


NOTE: An error message will appear on the function screen 
message line if the net data base does not contain 
a component for the reference designator named by 
by the operator. 


EXAMPLE: "NO COMPONENT WITH REFDES U15" 
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4. COMMANDS USED TO EDIT PLACED COMPONENTS 


Use the following commands to EDIT the placement of components 
during | INTERACTIVE PLACEMENT | . 


DELETE COMPONENT : 


Pick |DELETE COMPONENT| to delete placed components on the board 


drawing. Simply pick the components displayed on the board 
drawing to delete them. 


Deleting a component from the drawing "returns" that component 
to the net data base as an UNPLACED component. The operator 
may use the PLACE commands to add the component back to the 
board drawing, if desired. 


EXAMPLE: |DELETE COMPONENT| --> Tablet --> () |ENTER| 
- Menu 


|MOVE COMPONENT|  : 


Pick the |MOVE COMPONENT| command to chanae the location of any 
components displayed on the board drawinda. 


EXAMPLE: |MOVE COMPONENT| --> Tablet --> 
Menu 


- defines the camponent to be moved. The symbol 
- attaches to the light pen cursor, with ratsnest 
lines, if present, rubberbanding to the symbol. 


- defines the new location of the component. 


[ROTATE COMPONENT|  : 


Pick |ROTATE COMPONENT| to change the angle of any camponent on the 
board drawind. 


EXAMPLE: |ROTATE COMPONENT| --> Keyboard --> |ENTER| [ENTER | 
Input 


Tne keyboard input must be a multiple of 90 to be valid (e.q. Q, 
90, 180, 270). 


(*) defines the component to be rotated. Additional 
picks will rotate additional components at the 
sane angle. 


12/84 PLACE-21 


5. COMMANDS USED TO CHECK PLACEMENT STATUS 


[PLACED STATUS | 


|PLACED STATUS] is a one-pick command that lists the components 
placed on the board drawing. The component list is displayed on 
the function screen. 


The list displays the reference desiqnator, device type, symbol 


(package) name, board location (X,Y coordinates), and rotation 
for each PLACED component on the board drawing. 


EXAMPLE: |PLACED STATUS| 


Typical line display: 
Ull / 7400 #£/ DIP14 @( 6000, 5525) rot=0 


|UNPLACED STATUS | 


Use the |UNPLACED STATUS| camnmand to list the UNPLACED components in 
the net data base. 


The reference desiaqnator, device type and symbol (package) name 
are listed for each component. 


EXAMPLE: |UNPLACED STATUS | 


Typical line display: 
Ul2 / 7410 #£=/ DIpPi14 
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6. THE COMPONENT, FUNCTION, AND PIN SWAPPING CAPABILITY 


ter placement of components on the board drawing, the operator 
may’ pick the |COMP/FUNC,/PIN SWAPPING! command to display the interactive 


swapping menu. This menu contains commands which allow the operator 
to selectively swap components, functions, and pins on the board 
drawing. The operator may use the interactive swapping capability 
to shorten and straighten ratsnest connect-lines on the drawina, 
and to improve board layout for increased auto-routing completion. 


The commands on the interactive swapping menu are listed below: 


|SwAP COMPONENTS | |SWAP COMPONENTS BY REFDES | 
SWAP FUNCTIONS] Le FUNCTIONS BY REFDES.PIN# | 
SWAP PINS] HILITE SWAPPABLE FUNCTIONS] 


|HILITE Swe SWAPPABLE PINS! 


Refer to COMMANDS section of the manual for the exact input 
sequence for each of the above commands. 


INTERACTIVE SWAPPING COMMANDS 


Reaardless of the method used to place board components, the 
operator may interactively swap components, functions, and pins 
on the active drawina. During interactive swapping, the system 
reconstructs existing ratsnest connect-lines on the drawing, 
maintaining the correct net information. Each interactive swappina 
command is described below. 


|SWAP COMPONENTS | 


Use the |SWAP COMPONENTS| command to swap components on the active 


drawing. 
EXAMPLE: | |SWAP COMPONENTS| -Tablet- | ENTERTI | 
| Menu | 
oO - defines and highlights the first component 
| to be swapped. 
ve) - defines and highlights the second component 


to be swapped. 


oO When |ENTER| is picked, the system dehighlights 
each component, then swaps the components. 
The system reconstructs the ratsnest connect-lines | 
on the drawing, maintaining the correct net 
information for the swapped components. 
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©  Swapped components are placed at the symbol origin 
locations maintained by each component prior to 
Swapping. For exanple, if Swapping an IC component 
with a DISCRETE component, the system places the 
IC symbol origin at the origin location previously 
held by the DISCRETE, and the reverse. 


Use the |SWAP COMPONENTS BY REFDES| cammand to swap components on 
the active drawing by specifying the reference desiqnator of each 
component to be swapped. Refer to the COMMANDS section of the manual 
for the exact input sequence of the |SWAP COMPONENTS BY REFDES| command. 


| SWAP FUNCTIONS | 


Use the |SWAP FUNCTIONS| command to selectively swap identical IC 
camponent logic functions within a device, or with other devices 
containing the same functions (i.e. multiple instances of the device 
7400). That is, logic functions may be swapped between components of 


the same device type. 


EXAMPLE: |SWAP FUNCTIONS| -Tablet- | ENTER | 


ah 


a 


Menu 


defines the first function to be swapped. 
Select one logic function pin on the component 
to highlight all pins associated with the 
function. 


If the pin selected is not associated with 
a Swappable function, the function screen 
message line displays: 


-SELECTED POINT IS NOT A SWAPPABLE FUNCTION- 


defines the second function to be swapped. Select 
one logic function pin to highlight the pins 
contained in that function. If the pin selected 
is not associated with a function that is 
swappable with the first function, the 

function screen message line displays: 


-SELECTED FUNCTION NOT SWAPPABLE WITH FIRST 
FUNCTION- 


o Pick |ENTER| to swap the functions selected. 


o During swapping, the system reconstructs ratsnest 
connect-lines, maintaining the correct net information 
for each function. 
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Use the |SWAP FUNCTIONS BY REFDES.PIN#| command to swap IC 
component logic functions on the active drawing by specifyina the 
component reference designators, and pin numbers associated with 
the functions to be swapped. Refer to the COMMANDS section of the 
manual for the exact input sequence required for the 
|SWAP FUNCTIONS BY REFDES.PIN#| command. 


Use the |HILITE SWAPPABLE FUNCTIONS| command to highliaqht 
swappable IC component logic functions on the qraphics screen. This 
command may be used to view swappable functions prior to using 
the |SWAP FUNCTIONS|, or |SWAP FUNCTIONS BY REFDES.PIN#| command. 
Refer to the COMMANDS section of the manual for the required input 
sequence. 


|SWAP PINS | 


Use the |SWAP PINS| command to interactively swap pins within an 
IC component logic function. The swappable pins on a logic function 
are those defined in the device description file (PINSWAP) for the 
component. 


EXAMPLE: |SWAP PINS| -Tablet- |ENTER | 


Menu 


O - defines the first swappable pin within 
the logic function. The selected pin 


hiahliahts on the component. 


O - defines the second swappable pin within 
the logic function. The selected pin 
highlights on the component. 


o If a pin selected is not a swappable pin, the 
function screen message line displays: 


~SELECTED POINT IS NOT A SWAPPABLE PIN- 


© Pick |ENTER| to swap the selected pins. During 
Swapping, the system reconstructs ratsnest 
connect-lines, maintaining the correct net 
information for the logic function. 


Use the |HILITE SWAPPABLE PINS| commands to highlight all 
swappable pins associated with a single IC component logic function 
on the active drawing. This command may be used to view swappable 
pins prior to using the |SWAP PINS| command. Refer to COMMANDS section 
of the manual for the required input sequence of the 
|HILITE SWAPPABLE PINS| command. 
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AUTOMATIC PLACEMENT AND IMPROVEMENT 


1, THE AUTOMATIC PLACEMENT CAPABILITY AND HOW TO USE IT 


o THE AUTOMATIC PLACEMENT AND IMPROVEMENT STRATEGY 
Oo AUTOMATICALLY PLACING THE COMPONENTS ON THE 
DRAWING 


2, AUTOMATIC PLACEMENT PREREQUISITES AND SUMMARY OF STEPS 
oO PREPARING THE BOARD FOR AUTOMATIC PLACEMENT 


5, USING THE AUTOMATIC PLACEMENT COMMAND 


4. SETTING THE AUTOMATIC PLACEMENT PARAMETERS 


o NOTE ON SETTING THE SWAPPING PARAMETERS 
PRIOR TO COMPONENT PLACEMENT | 
0 THE AUTOMATIC PLACEMENT FIX AND FREE COMMANDS 
o AUTOMATIC PLACEMENT PARAMETERS 


5. THE AUTO-PLACE BOARD COMMAND AND THE PLACE-LOG 
TEAL FILE 
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AUTOMATIC PLACEMENT AND IMPROVEMENT 
1. THE AUTOMATIC PLACEMENT CAPABILITY AND HOW TO USE IT 


The automatic placement capability automatically positions all 
unplaced IC and DISCRETE components on the active board drawing. This 
capability operates according to the parameters and restrictions 
specified by the operator. Automatic placement may be interrupted 
at any time; the operator may then interactively edit the placement 
of existing camnponents on the board drawing. 


Like |INTERACTIVE PLACEMENT |, |AUTOMATIC PLACEMENT] does not require 
the |ADD SYMBOL] and [ASSIGN REF DES| commands. 


During |AUTOMATIC PLACEMENT| the system scans the net data base for 
IC and DISCRETE camponent information. The system uses this information 
with the operator-defined parameters to efficiently place the 
components on the board. The |AUTOMATIC PLACEMENT| parameters may be 
set to allow placement of all IC and DISCRETE components in the net 
data base. If the operator chooses not to set the placement 
parameters, the system uses default values during execution of the 
| AUTO-PLACE BOARD| command. 


When the placement parameters have been set, the system 
stores this information in a control file named PLACE-CON. The 
system uses this text file to control the autamatic placement of 
components on the board. 


The diagran below illustrates the |AUTOMATIC PLACEMENT! capability: 


AUTOMATIC PLACEMENT 


SET PLCMNT PARAM 


PLACE-CON 
FILE 


Ics 


K Se ee Sie ee sae ere Bete DISCRETES 
DEVICES 


PC BOARD DRAWING 
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THE AUTOMATIC PLACEMENT AND IMPROVEMENT STRATEGY 


Although the operator may choose many strategies for automatically 
placing a board, it is recommended that the |AUTOMATIC PLACEMENT| 
parameters be set so that the system first places ICs, DISCRETES 
and DEVICES. When the system completes the autamatic placement of 
components, with the system executing the |RATSNEST| command, the 
operator may then use the commands on the | INTERACTIVE PLACEMENT| 
menu to edit the placed components on the board. 


For example, the |MOVE COMPONENT| command may be used to 
interactively and selectively reposition components. In addition, 
the SWAP commands allow the operator to swap placed components, 
IC logic functions, and pins for improvement of ratsnest connect- 
lines. 


When interactive editing is complete, the operator may proceed 
back to the |AUTOMATIC PLACEMENT! menus to FIX those components, 
logic functions, and pins previously edited. Fixed components, logic 
functions, and pins are those that are made unavailable for automatic 
Swapping. For example, the operator may wish to fix selected components 
that are currently placed on the board at the desired locations. 
Use the available LIST and HILITE commands on the |AUTOMATIC PLACEMENT! 
menus to selectively show and verify the currently FIXED components, 
IC logic functions, and pins. — | 3 


The FREE commands, however, may be used to free camponents, 
logic functions, and pins that_were previously FIXED with the available 
interactive commands on the |AUTOMATIC PLACEMENT] menus. In addition, 
fixing of logic functions may have occurred when the net data base 
was originally created with the |EXTRACT NETLIST] or |LOAD TXT NETLIST| 
command. That is, pre-assiqned logic functions on the schematic 
will be fixed and unavailable for automatic swapping on the board 
until the operator selectively frees a fixed function. In the text 
netlist, fixed functions are those pre-assigned by the information 
under SPACKAGES, with the SNETS section of file containing the 
reference designator and pin number information for the defined 
PACKAGES. Use the available LIST and HILITE commands to selectively 
show the currently FREE components, IC logic functions, and pins. 


When the operator completes selective fixing and freeina 
on the placed board, the |AUTOMATIC PLACEMENT| parameters may then 
be reset to allow automatic swapping of FREE components, logic 
functions and pins. During |AUTO-PLACE BOARD| the command, with "yes" 
specified for each swapping parameter (]RUN IC SWAP|, |RUN FUNCTION SWAP | 
and |RUN PIN SWAP)|, the systen swaps FREE components, IC logic functions, 
and pins. During swapping, ratsnest connect-lines reconstruct 
on the drawing, maintaining the correct net information. Swapping 
Simply attempts to improve the board, creating shorter, straight 
horizontal/straight vertical ratsnest connect-lines, preparing the 
board for increased automatic routing completion percentage. 


The following sections describe the |AUTOMATIC PLACEMENT] capability, 
using the strategy defined here. 
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AUTOMATICALLY PLACING THE COMPONENTS ON THE DRAWING 


There are three ways to autamatically place components on the 
active board drawina: 


1.  |RUN IC PLACEMENT| 
2. |RUN DEVICE PLACEMENT| 


3.  |RUN DISCRETE PLACEMENT | 


These commands are |AUTOMATIC PLACEMENT| parameters. The operator 
may specify "yes" for each of the above parameters to place ICs, 
DISCRETES, and DEVICES. When the |AUTO-PLACE BOARD| command is picked, 
the system scans the net data base, then proceeds to place the 
components according to the operator-defined parameters, or with 
the system default parameters. (See SETTING THE PLACEMENT PARAMETERS) . 


NOTE: The system requires one pre-placed component on 
board prior to using the |AUTO-PLACE BOARD| command. 


This pre-placed camponent may be placed using 
| INTERACTIVE PLACEMENT] . 


In addition, |AUTOMATIC PLACEMENT! does not place 
I/O components on the board. If an I/O component 
exists in the net data base, the operator must 
interactively place the I/O. This also satisfies 
the single pre-placed component requirement. 
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2. |AUTOMATIC PLACEMENT| PREREQUISITES AND SUMMARY OF STEPS 


The |AUTOMATIC PLACEMENT | prerequisites and summary of steps are 
outlined below. This information is described in qreater oeten 
in the sections that follow. 


PREREQUISITES 


1. A board drawing with a net data base must be active. 


2. The net data base must be created with device description 
files present in the current peace or in the SYSTEM- 
LIBRARY. 


The automatic placement capability requires the PACKAGE 
(component symbol name belonging to each device type) 
and CLASS (I/O, IC or DISCRETE) information provided 
by device files. 


3. There must be a symbol for every camponent to be used 
on the board. These symbols must be in the current 
project, or in the SYSTEM-LIBRARY. However, a pre-placed 
component on the board does not require a symbol in the 
current project, or in the SYSTEM-LIBRARY durina 
[AUTOMATIC PLACEMENT | . 


SUMMARY OF STEPS 


STEP 1. Place rectangles on specific data base layers to 
indicate the following: 


A. Placement keep-in area (one rectangle on 
data base layer 147).  - REQUIRED 
B. Placement keep-out areas of the board. -OPTIONAL 


C. Component space rectangles. - OPTIONAL 


STEP 2. | INTERACTIVE PLACEMENT | 


Use the | INTERACTIVE PLACEMENT| capability to pre-place 
one component in the net data base. If I/O camponents 
exist in the net data base, place the I/O components on 
the board. This also satisfies the single pre-placed 
component requirement. 
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STEP 3. 


STEP 4. 


STEP 5. 


STEP 6. 


STEP 7. 
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[AUTOMATIC PLACEMENT | 


Pick the | AUTOMATIC PLACEMENT| command, then the 
|SET PLCMNT PARAM] cammand to open the menu ‘set 


used to input the placement parameters. 
|AUTO-PLACE BOARD| 


Pick the |AUTO-PLACE BOARD] command to start automatic 
placement of components (IC, DISCRETE, DEVICE) on the 
board. After components have been placed, the systen 
automatically executes the |RATSNEST| command. 


| INTERACTIVE PLACEMENT] (OPTIONAL) 


Use the | INTERACTIVE PLACEMENT| capability to edit 
the positioning of components on the board. The SWAP 
commands may also be used to swap placed components, 
IC logic functions, and pins for improvement of 
ratsnest connect-lines. 


[AUTOMATIC PLACEMENT | 


After interactive editing, the operator may proceed 

to the |AUTOMATIC PLACEMENT| menus to FIX those 
components, IC logic functions, and pins previously 
edited during STEP 5. For example, the operator may 
wish to fix selected components that are currently 
placed on the board at the desired locations. Use 

the available LIST and HILITE commands to selectively 
show and verify the currently FIXED components, 

IC logic functions, and pins. Use the FREE commands 

to free selected components, logic functions, and pins 
previously fixed interactively, or to free logic 
functions that were fixed (pre-assigned) on the schematic 
or text-netlist prior to creation of the net data base. 


|SET_PLCMNT PARAM| 


When the operator completes selective fixing and freeing, 
the automatic placement parameters may be reset to 
allow automatic swapping of FREE components, IC logic 


functions, and pins. Specify "yes" for each swapping 


parameter: |RUN IC SWAP|, |RUN FUNCTION SWAP|, 
|RUN PIN SWAP]. 


STEP 8. |AUTO-PLACE BOARD| 


During the |AUTO-PLACE BOARD| command, with "yes" 
Specified for each swapping parameter, the system 

Swaps FREE components, logic functions, and pins 

on the placed board drawing. During swappina, 

ratsnest connect-lines reconstruct on the drawing, 
Maintaining the correct net information. The system 
attempts to improve the board, creating shorter, straight 
horizontal/straight vertical ratsnest lines, preparina 
the board for increased automatic routing completion. 


PREPARING THE BOARD FOR |AUTOMATIC PLACEMENT 


To prepare the board for |AUTOMATIC PLACEMENT|, the operator must 
place rectangles on specific data base layers to indicate the 
placement KEEP-IN area, optional KEEP-OUT areas, and component space 
requirements. 


Use the |ADD RECTANGLE] cammand to place rectangles. Do not use 
the |ADD LINE] command; the operator cannot always be ensured of 


a perfect rectangle with JADD LINE 


KEEP-IN AREA: Place a rectangle on layer 147 to 
(required) indicate the overall area of the 
board for component placement. 


KEEP—OUT AREA: Place rectangles on the board to 
(optional) indicate areas prohibiting component 
| placement. The operator may use any 
unreserved layer for these rectanqles. 
(See BASIC-30; LAYER RECOMMENDATIONS) 


Use the |SET PLCMNT PARAM| command to 
specify the layers where keep-out 
rectangles exist. Up to 10 data base 
layers may be specified. 


12/84 PLACE-32 


ak 


COMPONENT SPACE 
REQUIREMENT: A rectangle can be added to each 
(opt ional) package symbol to indicate the space 
requirements for the symbol when 
placed on the board. 


A component space rectangle must be 
added to the symbol drawing prior to 
using the |CREATE SYMBOL| command. 
The rectangle may be placed on any 
unreserved layer. 


Use the |COMPONENT OUTLINE LAYER| 
parameter to specify the data base 
layer where these rectangles exist. 
If a layer is not specified with this 
parameter, the system searches for 
the rectangles on data base layer 
154 (default) during automatic 
placement. If rectangles are not 
found, the system determines the 
minimum space requirement for each 
package symbol to be placed by 
examining the graphics within the 
symbol, except text. 


3. USING THE |AUTOMATIC PLACEMENT COMMAND| 


When the |AUTOMATIC PLACEMENT] command is picked, the function 
screen message line displays the following information: | 


~LOOKING FOR KEEP-IN RECTANGLE: | 
MISSING KEEP-IN RECTANGLE ON LAYER 147- 


The operator must place a rectangle on layer 147 to specify the 
KEEP-IN area on the board for automatic placement of components in 
the net data base. However, if a rectangle was added to layer 147 
prior to picking the |AUTOMATIC PLACEMENT| command, the function screen 
message line displays: 


~LOOKING FOR KEEP-IN RECTANGLE:- 


When the system locates the KEEP-IN rectangle on layer 147, the 
| AUTOMATIC PLACEMENT| menu is displayed on the function screen: 


SET PLCMNT PARAM| AUTO-PLACE BOARD 
FIX/FREE COMPONENTS | FIX/FREE FUNCTIONS | 
FIX/FREE PINS| FIX ALL 

FREE ALL| RATSNEST 

LIST PLACE-LOG| PRINT PLACE-LOG| 
CURRENT INDEX] PROJECT INDEX| 
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4. SETTING THE |AUTOMATIC PLACEMENT| PARAMETERS 


Use the |SET PLCMNT PARAM | command to set the parameters to be 
used during exection of the |AUTO-PLACE BOARD! command. Parameters are 
simply tools which allow the operator to achieve optimum placement 
on each unique board design. 


For example, when setting the |IC GRID| parameter, the operator must 
define a grid that accomodates all unplaced IC components in the net 
data base. This parameter, 1f properly set, specifies the grid points 
on the drawing for each IC to be placed. During |AUTO-PLACE BOARD|, 
the system places the origin of each IC at these grid points. 


The commands below are |AUTOMATIC PLACEMENT| parameters: 


RUN IC PLACEMENT) IC GRID| 
RUN FUNCTION SWAP| | {MAX FUNCTION SWAP TIME] 
RUN IC SWAP] MAX IC SWAP TIME] 


IC ROTATION | DEVICE ROTATION] 
|RUN DEVICE PLACEMENT | DEVICE GRID] 
DEVICE NAMES | RUN DISCRETE PLACEMENT | 


DISCRETE GRID| DISCRETE ROTATION| 
RUN PIN SWAP] | POSITION WEIGHTS] 
1/0 WEIGHT] KEEPOUT LAYERS| 


COMPONENT OUTLINE LAYER| 


There are default values for each parameter. The operator must 
determine if the default value for any of the above parameters is 
acceptable for automatic placement on a unique board. This section 
Gefines the input Sequence for each parameter and the system default 
value. | 


NOTE ON SETTING THE SWAPPING PARAMETERS PRIOR TO COMPONENT PLACEMENT 


When setting the |AUTOMATIC PLACEMENT| parameters, the operator may 
specify "yes" for each swapping parameter. During component placement, 
the system will swap IC components, swappable IC logic functions, and 
swappable pins prior to executing the |RATSNEST| command, completing 
the |AUTO-PLACE BOARD| command. The following commands are swapping 
parameters: 


{RUN IC SWAP] [RUN FUNCTION SWAP| [RUN PIN SWAP| 


However, it is recommended that the operator first execute the | 
the |AUTO-PLACE BOARD] without running IC, function and pin swapping. 

This will allow interactive editing of placed components, logic 
functions and pins. The FIX and FREE commands available on the 
| AUTOMATIC PLACEMENT| menu may then be used to FIX and/or FREE edited 
camponents, functions and pins prior to re-executing the 
|AUTO-PLACE BOARD| command to allow swapping of FREE ICs, logic 
functions, and pins, with "yes" specified for the above parameters. 
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If the operator chooses to autamatically place the board with 
swapping specified ("yes") in the parameters, DO NOT use the |FIX ALL| 
commands on the |AUTOMATIC PLACMENT| menu prior to executing the 
|AUTO-PLACE BOARD| command. Fixing all components, swappable logic 
functions, and swappable pins will cause the |AUTO-PLACE BOARD| 
execution to stop, with incomplete board placement. A further 

- discussion of the FIX and FREE commands is presented below. 


THE |AUTOMATIC PLACEMENT| FIX AND FREE COMMANDS 


The FIX and FREE commands are designed to be used on the placed 
board drawing. The FIX commands allow the operator to selectively FIX 
those FREE components, swappable logic functions, and swappable pins 
so that these do not swap during the execution of the |AUTO-PLACE BOARD| 
on the placed board. 


The FREE commands, however, may be used to FREE components, 
swappable logic functions, and swappable pins that were previously 
FIXED. In addition, fixing of logic functions may have occurred 
when the net data base was oriqinally created with the 
|EXTRACT NETLIST|, or |LOAD TXT NETLIST| command. That is, pre-assiqned 
logic functions (pin numbers annotated) on the schematic will be fixed 
and unavailable for autcmatic swapping until the operator selectively 
frees a fixed function. In the text netlist, fixed functions are those 
pre-assigned by the information under SPACKAGES, with the SNETS section 
of the file containing the reference designator and pin number 
information for the defined PACKAGES. Free logic functions, however, 
are those defined by the SFUNCTIONS section, with the SNETS section 
of the file listing the function designators and pin names. 

Use the HILITE and LIST commands to selectively show the currently 
fixed and free components, swappable logic functions, and swappable 
pins. | 


The FIX and FREE commands are listed below: 


| FIX ALL} | FREE ALL| 


|FIX/FREE COMPONENTS | 


HILITE FIXED COMPONENTS | HILITE FREE COMPONENTS | 
FIX ALL COMPONENTS FREE ALL COMPONENTS 
FIX COMPONENT [SELECT] | FREE COMPONENT [SELECT] | 


LIST FIXED COMPONENTS | LIST FREE COMPONENTS | 
FREE COMPONENTS BY WINDOW 


Ow | 
FIX COMPONENT BY REFDES| FREE COMPONENT BY REFDES| 
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| FIX/FREE FUNCTIONS | 


HILITE | FIXED FUNCTIONS | 


FIX FUNCTIONS SELECT T COT | 
LIST FIXED FUNCTIONS 


FIX FUNCTIONS BY WINDOW| | FREE FUNCTIONS BY WINDOW| 
FIX FUNCTIONS BY REFDES.PIN¢| FREE FUNCTION BY REFDES.PING| 
FIX BY DEVICE]  — FREE BY DEVICE] 
HILITE FIXED PINS ON COMP] _ |HILTTE FREE PINS ON CCMP| 
} FREE ALL PINS] 
FREE PIN [SELECT PIN] 


IN COMPONENT | 


FREE PIN BY REFDES. PING 
FREE ALL PINS IN FUNCTION| 
Ie Se eee 


The COMMANDS section of the manual describes the use and input 
sequence of each FIX/FREE command. Refer to the COMMANDS section when 
uSing these commands. 


|AUTOMATIC PLACEMENT| PARAMETERS 


| RUN UN IC ‘PLACEMENT | 
Use the |RUN IC PLACEMENT| command to mena automatic piacere of 


all unplaced ICs in the net data base. 


[RON IC PLACEMENT | (RUN IC PLACEMENT [Y/N] Sxediwacd: CENTER| 
Input | 


DEFAULT: Y (yes) 
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|RUN DEVICE PLACEMENT | 
Use the |RUN DEVICE PLACEMENT| parameter to specify automatic 
Placement of all unplaced DEVICES in the net data base. This is 


a special mode for placing all ICs or DISCRETES of the same device 


type on a unique grid. This is commonly used for decoupling 
capacitors. See |DEVICE GRID| and |DEVICE NAMES]. 


INPUT SBQUENCE: 


|RUN DEVICE PLACEMENT| (RUN DEVICE PLACEMENT [Y/N] -Keyboard- |ENTER| 
Input 


DEFAULT : N (no) 


|RUN DISCRETE PLACEMENT | 


Use the |RUN DISCRETE PLACEMENT| command to specify automatic 


placement of all unplaced DISCRETE components in the net data 
base. 


INPUT SEQUENCE: 


|RUN DISCRETE PLACEMENT| (RUN DISCRETE PLACEMENT [Y/N] )-Keyboard- |ENTER| 
Input 


DEFAULT: N_ (no) 
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|POSTTION WEIGHTS | 


Use |POSITION WEIGHTS| to specify the preferred positioning of 
components to be placed on the board. The command prampts the 
operator for horizontal and vertical weight values. Values must 
be numbers between 0 and 10, with decimal inputs allowed. 

(e.g. 1.5) 7 


EXAMPLE : (HORIZONTAL WEIGHT) 2 
(VERTICAL WEIGHT) 1 


In the example, optimization of the horizontal routing channels 
is more desirable than the vertical channels based on the 2:1 ratio. 
The input ratio is significant; the actual numbers are not. 


The operator-defined position weights should depend on the © 
following: 


1. The overall shape of the board. 
2. The rotation of components when placed. 


INPUT SEQUENCE: 


|POSITION WEIGHTS| (HORIZONAL WEIGHT) -Keyboard-  |[ENTER| 
| Input 
(VERTICAL WEIGHT)  -Keyboard- _‘| ENTER| 
Input 


DEFAULT: HORIZONTAL: 1.0 VERTICAL: 1.0 


EXAMPLE : 
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|IC GRID| 


Use the |IC GRID| command to define a matrix of valid locations 
for placement of IC components. 


The IC grid is a series of horizontal and vertical lines, displayed 
on layer 147. The matrix points formed by the intersectinda lines 
are possible locations for the automatic placement of ICs. When 


a component is placed at one of these points, the symbol is placed 
with its origin at that point. 


The operator should define a grid that accommodates the number of 
ICs to be placed on the board. For example, if the net data base 
contains ten IC components, the grid must be defined so that ten 
matrix points are available with areas large enough for the extents 
of each IC symbol to be placed. 


INPUT SEQUENCE: 


{IC GRID| (IC GRID SIZE X) -Keyboard-  |ENTER| 
Input 


(IC GRID SIZE Y) -Keyboard-  [ENTER| () | ENTER | 
Input 


3 (?) is the origin of the grid. 


EXAMPLE: Matrix points to allow placement of six ICs. 


() - defines the grid origin and displays the 
12/84 PLACE-39 matrix points on the graphics screen. 


NOTE: DO NOT define a grid size smaller than the space requirements 
for the smallest IC to be placed. Although |AUTOMATIC PLACEMENT | 


never overlaps components, small grid sizes will cause this 
feature to operate slower. 7 


After the grid points are displayed on the graphics screen, the 
operator may respond with one of the following: 


P - defines a new grid origin if the first grid display is 
unacceptable. The existing grid is erased and the new 
grid is drawn on the graphics screen. 


The operater may also use the keypad to define explicit 
(X,Y) coordinates to define a new grid origin. 


[ENTER| - This indicates that the grid is accepted, with the 
| system saving the grid information. The grid displayed 
on the qraphics screen is erased. 


|CANCEL| - This causes the qrid information to be ignored; the 


system erases the grid display. 


DEFAULT: X 700 , Y 1400 Origin: 0,0 
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[DEVICE GRID| 


Use the |DEVICE GRID| command to define a matrix of valid locations 
for DEVICES. The input sequence is the same as |IC GRID|. 


The |DEVICE GRID| allows placement of all ICs or DISCRETES of the 
same device type on a unique grid. (See NOTE below.) | 


Do not define a grid size smaller than the space requirements for 
the smallest DEVICE to be placed. The grid must also accomodate the 
number of DEVICES to be placed-on the board. 


INPUT SEQUENCE: 


|DEVICE GRID| (DEVICE GRID SIZE X) -Keyboard-  [ENTER| 
Input 
(DEVICE GRID SIZE Y) _-Keyboard- [ENTER| P  /ENTER| 
Input 


* P is the origin of the qrid. 


DEFAULT: xX 700, Y 1400 Origin 0, 200 


NOTE: The system default oriqin offsets the qrid 200 mils in the 
Y-direction to allow placement of multiple "like-devices" 
near the components they are connected to. For exanple, 
bypass capacitors may be automatically placed near ICs, 
since bypass capacitors are connected to the power and 

ground pins of the IC. When the |IC GRID] and the 
|DEVICE GRID| parameters are set to the same X,Y coordinates 
(with the IC grid origin 0,0) bypass capacitors will be 
placed near the IC, within the 200-mil offset grid. 


For exanple, if the IC GRID and the |DISCRETE GRID| parameters 
are set to the same coordinates, with the JIC GRID] origin 

at 0,400, the |DEVICE GRID| origin must then be set to 

0,600 to establish the 200-mil offset in the Y-direction. 


Use the |DEVICE NAMES| command to name the DEVICES (up to 5) 
to be placed on the DEVICE grid. 
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EXAMPLE: Using the |DEVICE GRID| parameter to create an offset grid 
for the automatic placement of capacitors near IC components. 


CURRENT |IC GRID| PARAMETERS 


IC GRID SIZE: X¥: 500 Y: 1200 
- IC GRID ORIGIN: X: 450 Y: 1400 


CURRENT |DEVICE GRID| PARAMETERS 


DEVICE GRID SIZE: X: 500 Y: 1200 
DEVICE GRID ORIGIN: X: 450 Y: 1800 


NOTE: THE |DEVICE GRID| ORIGIN IS OFFSET 400 MILS IN THE Y-DIRECTION 


FROM THE IC GRID. 


RESULT: Capacitors are placed at the DEVICE grid origin (offset 400 
mils from the IC grid) during execution of the 
| AUTO-PLACE BOARD| command. 


DEVICE 
GRID 


|DISCRETE GRID| 


Use the |DISCRETE GRID| parameter to define a matrix of valid 
locations for DISCRETES. The input Sequence is the same as 
|IC GRID]. 


INPUT SEQUENCE: 


|DISCRETE GRID| (DISCRETE GRID SIZE X) -Keyboard- |ENTER| 
Input 


(DISCRETE GRID SIZE Y) -Keyboard- |ENTER| P |ENTER] ~ 
Input 


* P defines the arid origin. 


DEFAULT: X: 100 Y: 100 Origin: 0,0 


[IC ROTATION| 


Use |IC ROTATION| to define the rotations of all ICs to be 
automatically placed. The operator may specify up to four 
rotation angles: 0, 90, 180, 270 (deqrees). The system 
places each component at one of the rotations specified, 
selecting the best and most efficient rotation angle for 
each unplaced IC (if more than one angle is specified). 


INPUT SEQUENCE: 


[IC ROTATION| (ALLOW 0 ROTATION [Y/N]) -Keyboard Input [ENTER 
(ALLOW 90 ROTATION [Y/N]) -Keyboard Input- | ENTER 
(ALLOW 180 ROTATION [Y/N]) -Keyboard Input- | ENTER 
(ALLOW 270 ROTATION [Y/N]) -Keyboard Input- | ENTER 


The keyboard input is the character Y (yes) or N (no). 


DEFAULT : O DEG: bd 
90 DEG: N 

180 DEG: N 

N 


270 DEG: 


12/84 PLACE-43 


[DEVICE ROTATION| 


Use |DEVICE ROTATION| to define the rotations of unplaced user-defined 
DEVICES. The operator may specify up to four rotation angles. The 
system places each component at one of the rotations specified, 
selecting the best and most efficient rotation angle for each 

unplaced DEVICE (if more than one angle is specified). 


INPUT SEQUENCE: 


[DEVICE ROTATION] (ALLOW 0 ROTATION [Y/N]) -Keyboard Input- [ENTER 
(ALLOW 90 ROTATION [Y/N]) -Keyboard Input-  |ENTER, 
(ALLOW 180 ROTATION [Y/N]) -Keyboard Input- a 
(ALLOW 270 ROTATION [Y/N[) -Keyboard Input- |ENTER 


The keyboard input is the character Y (yes) or N (no). 


DEFAULT: 0 DEG: 
90 DEG: 

180 DEG: 

270 DEG: 


ZwZot 


[DISCRETE ROTATION | 


Use |DISCRETE ROTATION] to define the rotation of unplaced 
DESCRETES. The operator may specify up to four rotation angles. 
The system places each component at one of the rotations 
specified, selecting the best and most efficient rotation 
angle for each unplaced DISCRETE (if more than one angle is 
specified). 


INPUT SEQUENCE: 


[DISCRETE ROTATION| (ALLOW 0 ROTATION [Y/N]) -Keyboard Input- |ENTER 
(ALLOW 90 ROTATION [Y/N]) -Keyboard Input- | ENTER 
(ALLOW 180 ROTATION [Y/N]) -Keyboard Input- | ENTER 
(ALLOW 270 ROTATION [Y/N]) -Keyboard Input- | ENTER 


The keyboard input is the character Y (yes) or N (no). 


DEFAULT: O DEG: Y 
90 DEG: N 

180 DEG: N 

270 DEG: N 
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|DEVICE NAMES | 


Use |DEVICE NAMES! to specify the device types (up to 5) of 
IC or DISCRETE components to be placed on the [DEVICE GRID 
This command is useful in specifying multiple "like-devices", 
such a bypass capacitors and memory arrays, that are to be 
placed near components they are connected to. 


INPUT SEQUENCE: 


|DEVICE NAMES| (LIST DEVICE(S) TO PLACE) -Keyboard- | ENTER| 
Input 

The keyboard input is the device type (e.g. 7400). The operator 

may specify up to 5 device types; separate each device type 

with a blank space, or a comma during input. 


DEFAULT: NONE 


[I/O WEIGHT | 
Use |1/0 WEIGHT| to define to the system the relative importance 
and placement priority of IC-I/O connections and IC-IC 
connections. 
Based on the weight factor specified, the system will prefer 
placement of an IC near an I/O to which it is connected, 
over placement near another IC to which it is connected. 
INPUT SEQUENCE: 
[I/O WEIGHT| (1/0 WEIGHT) -Keyboard-  |ENTER'| 

Input 

The keyboard input must be a value between 0 and 10. However, 
decimal values are allowed. (e.g. 1.5) 
If 1 is input, IC-I/0 connections will be equal to IC-IC 


connections. If 2 is input, IC-I/O will be twice as important 
as IC-IC connections. 


DEFAULT: 2.0 
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|KEEPOUT LAYERS | 


Use |KEEPOUT LAYERS| to specify the data hase layers where KEEPOUT 
rectangles exist. The operator may specify up to 10 unreserved 
layer assignments for this parameter. The system looks for 
KEEPOUT rectangles on the layers specified during execution 

of the |AUTO-PLACE BOARD| command. 


INPUT SEQUENCE: 

|KEEPOUT LAYERS| (ENTER KEEPOUT LAYER) -—Keyboard Input | ENTER! 
If more than one KEEPOUT layer exists, input a comma, or a 
blank space between layers: during the keyboard input. If 

the operator does not use the KEEPOUT LAYERS parameter, the 
system looks for KEEPOUT rectangles on layer 40. 


DEFAULT: LAYER 40 


| COMPONENT OUTLINE LAYER| 


Use |COMPONENT OUTLINE LAYER| to define the layer for any component 
space rectangles. The operator may input only one unreserved 
layer. This is the layer that was active when the rectangle 
was added to the symbol drawing, prior to |CREATE SYMBOL 


The system examines this layer for any camponent rectangle added 

to a component symbol prior to placement. If component space 

rectangles do not exist, the system determines the minimum 

space requirement for each package symbol to be placed, looking at ‘ia 
the extents of each graphic item in the symbol, except text. 


CAUTION: ENSURE THAT ANY RECTANGLES ADD TO PACKAGE SYMBOLS ARE NOT 
LARGER THAN THE GRID SIZE ESTABLISED FOR THE PLACEMENT OF 
COMPONENTS (ICs, DISCRETES, DEVICES). OTHERWISE, THE SYSTEM 
WILL NOT BE ABLE TO USE ALL AVAILABLE GRID POINTS. FOR 
EXAMPLE, A COMPONENT SPACE RECTANGLE ON AN IC PACKAGE 
SYMBOL THAT WOULD OVERLAP TWO AVAILABLE IC GRID POINTS 
MAY CAUSE INCOMPLETE PLACEMENT OF ICs WITH FEWER AVAILABLE 
GRID POINTS. 


INPUT SEQUENCE: 


|COMPONENT OUTLINE LAYER| (COMPONENT OUTLINE LAYER) -Keyboard- |ENTER| 
| Input 

DEFAULT: LAYER 154 | | 

USER DEFINED RECTANGLE 

EXAMPLE : 


SYSTEM DEFINED 
BY 
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|RUN FUNCTION SWAP | 


Use the |RUN FUNCTION SWAP| command to specify swapping of FREE 
IC logic functions during execution of the |AUTO-PLACE BOARD| 
command. Function swapping may occur between identical logic 
function types within a device, or with other devices containing 
the sane functions (i.e. multiple instances of the device 7400). 
That is, functions will swap between components of the same 
device type. 


INPUT SEQUENCE: 


|RON FUNCTION SWAP| (RUN FUNCTION SWAP [Y/N]) -Keyboard- |ENTER| 
| Input 


The keyboard input is the character Y (yes) or N (no). 


DEFAULT: N (no) 


|RUN IC SWAP | 


Use the |RUN IC SWAP| parameter to specify swapping of FREE 

IC components during execution of the |AUTO-PLACE BOARD| command. 
Automatic swapping of components attempts to improve the board 
for shorter, straight horizontal/straight vertical ratsnest 
connect-lines, preparing the board for increased automatic 
routing completion percentage. 


Any two free components will be considered for swapping as long 
as there is enough Space at each component location for the other 
component. For example, a DIP40 may swap with a DIP14 if there is 
enough space at the DIP14 location for the DIP40. 

INPUT SEQUENCE: 


|RUN IC SWAP| (RUN IC SWAP [Y/N]) -Keyboard- |ENTER| 
Input 
The keyboard input is the character Y (yes) or N (no) . 


DEFAULT: N_ (no) 
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|RUN PIN SWAP | 


Use the |RUN PIN SWAP| parameter to specify swapping of FREE, 
swappable IC logic function pins during execution of the 
|AUTO-PLACE BOARD| command. Swappable pins are those specified 
in the device description file for each IC component in the 
net data base. Pin swapping allows improvement of ratsnest 
connect-lines for increased automatic routing completion 
percentage. 


INPUT SEQUENCE: 
[RUN PIN SWAP| (RUN PIN SWAP [Y/N]) -Keyboard- |ENTER| 
Input 


The keyboard input is the character Y (yes), or N (no). 


DEFAULT : N (no) 


_ [MAX FUNCTION SWAP TIME| 
Use the |MAX FUNCTION SWAP TIME| parameter to specify the 
_ Maximum time (in minutes) to be allowed for swapping of IC 
logic functions. During execution of the |AUTO-PLACE BOARD| 
command, function swapping will terminate when the maximum 


time (if needed) is reached. Function swapping stops before the 
maximum time allowed if no further improvements can be made. 


INPUT SEQUENCE: 


'|MAX FUNCTION SWAP TIME| (MAX FUNC SWAP TIME IN MINUTES) 


-Keyboard Input- _—‘| ENTER| 


The keyboard input specifies the maximum number of minutes. 
The input must be positive; decimal values are not allowed. 


DEFAULT: 60 MINUTES 
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[MAX IC SWAP TIME| 


Use the |MAX IC SWAP TIME| parameter to specify the maximum time 
(in minutes) to be allowed for swapping of IC components. Durina 
execution of the |AUTO-PLACE BOARD| command, component swapping 
will terminate when the maximum time (if needed) is reached. 

IC swapping stops before the maximum time allowed if no further 
improvements can be made. 


INPUT SEQUENCE: 


|MAX IC SWAP TIME| (MAX IC SWAP TIME IN MINUTES) -Keyboard- [ENTER 
Input 


The keyboard input specifies the maximum number of minutes. 
The input must be positive; decimal values are not allowed. 


DEFAULT: 60 MINUTES 


|LIST| 


Use the | LIST | command to display the PLACE-CON text file of 
all |AUTOMATIC PLACEMENT| parameters. These parameter settings 
are displayed on the function screen. 


The operator may use the |PRINT| softkey at the top of the 


function screen to print the file on the optional matrix 
printer. 


| DONE 


Pick |DONE| when finished setting the |AUTOMATIC PLACEMENT| 


parameters. The current parameter settings are saved; ca 
menu flips back to the |AUTOMATIC PLACEMENT| menu. 


| CANCEL | 


Pick [CANCEL] if the current parameter settings are to be 
iqnored. |CANCEL| does not change parameters that were 
previously saved with the |DONE| command. 
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5. THE |AUTO-PLACE BOARD| COMMAND AND THE PLACE-LOG TEXT FILE 


To start automatic placement of components, pick the 
|AUTO-PLACE BOARD| command. The system places components on the 
board in the following sequence: 


1. Placement of all unplaced ICs (if specified in the parameters). 
2. Placement of all unplaced DEVICES (if specified in the parameters) . 


3. Placement of all unplaced DISCRETES (if specified in the parameters). 


The function screen message line displays the following 
information: 


~AUTOMATIC PLACEMENT SET-UP STARTED...PLACEMENT SET-UP COMPLETE- 


The system then proceeds with the placement of the board. The 
message line displays the component reference desianator and the 
explicit drawing coordinates for each component being placed. 


EXAMPLE: (PLACING Ull @ (600,1400) 


When the system completes the [AUTO-PLACE BOARD| command, the 
system executes the |RATSNEST| command. | 


THE PLACE-LOG 


A PLACE-LOG text file is created when the operator picks the 
| AUTOMATIC PLACEMENT] command. This is a text file of status information 
and error conditions: the systen builds the log file during 
execution of the |AUTO-PLACE BOARD] command. 


The PLACE-LOG may belisted at any time on the function screen 
with the |LIST PLACE-LOG| command. It may also be printed with the 
|PRINT PLACE-LOG] command. The following information is contained 
in the file: 


GENERAL PLACEMENT PARAMETERS IC PLACEMENT PARAMETERS 
PACKAGE SPACE REQUIREMENTS DEVICE PLACEMENT PARAMETERS 
KEEPIN/KEEPOUT AREAS DISCRETE PLACEMENT PARAMETERS 
PREPLACED COMPONENTS | FUNCTION SWAP SUMMAR 

NUMBER OF UNPLACED COMP. IC SWAP SUMMARY — 

NUMBER OF PREPLACED COMP. PIN SWAP SUMMARY 


ERROR CONDITIONS 
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MANUAL PLACEMENT 


ADDING SYMBOLS 

THE REFERENCE DESIGNATOR COMMANDS 

HOW TO USE THE REFERENCE DESIGNATOR COMMANDS 
USING THE |ASSIGN ALL REF DES| AND 

IDEASSIGN ALL REF DES| COMMANDS 


EF WN NN F 
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1. ADDING SYMBOLS 


You may place components in a board drawing by using the ADD SYMBOL 
commands and the |ASSIGN REF DES| cammand. The ADD SYMBOL commands place 
symbols from the camponent symbol library in the board drawing. The 
[ASSIGN REF DES| command makes the link between each symbol and the net 
data base that belong with this board drawing. 


You may use any one of the ADD SYMBOL cammands to place camponent 
symbols in a board drawing. 


|ADD SYMBOL[MENU]| | Use this command followed by a pick fram the 
| Telesis-prepared symbol menus to add a symbol 
from the Telesis-prepared library. 


|ADD SYMBOL[USER]] | Use this command followed by a pick fran your 
own customized symbol menus to add a symbol 
from your own library. 


|ADD SYMBOL[NAME] | | Use this command followed by a symbol file 
name to add a symbol fram either library. 


Refer to the Command Description Section of the manual for the exact 
input Sequence to use with each command. 
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>. ‘THE REFERENCE DESIGNATOR COMMANDS 


There are 3 reference designator cammands that can be used 


with board camponents: 


COMMAND 


| ASSIGN REF DES| 


| CHANGE REF DES| 


|DEASSIGN REF DES| 


12/83 PLACE-53 


PURPOSE 
1. To place reference designator labels on board components. 


2. To identify components on the board drawing with camponents 
in the net data base. When you use |ASSIGN REF DES| to label a 
component, the system looks in the net data base for the same 
reference designator. All of the net information belonging to 
that reference deSignator in the net data base can now be used 
with the board component. This identification 1s required so 
that the system can perform operations such as RATSNEST, NET 
COMPARE, and NET LOCK. 


The |CHANGE REF DES| command changes the text of the reference 
designator label you previously placed on a component with the 


[ASSIGN REF DES| command. 


It does not change the relation to the net data base established 
when you originally use the |ASSIGN REF DES| command. The net 
information belonging to a component before the name change 
Still belongs to the component. 


Usually, you use the |CHANGE REF DES| command when your board 
design is nearly complete in order to bring the row and column 
reference designation into conformance with manufacturing 
standards. 


This command has two purposes: 


1. To delete the text of the reference designator label you 
previously placed on a camponent with the |ASSIGN REF DES| or 
| CHANGE REF DES| commands. 


2. To delete the link formed by the |ASSIGN REF DES| command 
between a board componment and the net data base. 

After usi DEASSIGN REF DES| on a component, you may use 

| ASSIGN REF DES| again to give the component a new label and a 
new link to the net data base. 


PREREQUISITES 


‘There are two prereguisities for the |ASSIGN REF DES|, |CHANGE REF DES|, 
and |DEASSIGN REF DES| commands: 


1. The board must be the active drawing. 


2. The net data base must be in the current project file. 


DIFFERENCE BETWEEN | ASSIGN REF DES | AND | ATTACH REF DES | 


Do not confuse the |ASSIGN REF DES| command with the |ATTCH REF DESIG| 
command or the |ADD REF DESIG] cammand. Only the |ASSIGN REF DES] command 
can associate a camponent on the board with a camponent in the net data 
base. 


Once you have placed a reference designator on a component with the 
[ASSIGN REF DES| command, only the |CHANGE REF DES| or |DEASSIGN REF DES 
commands can be used to change or delete it. Do not use the |UPDATE TEXT 
or |DELETE TEXT| commands on these reference designators. 
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3. HOW TO USE THE REFERENCE DESIGNATOR COMMANDS 


| The Command Description Section of the manual tells you how to use the 
|ASSIGN REF DES|, |CHANGE REF DES|, and |DEASSIGN REF DES| cammands. 


Here are same general principles to keep in mind as you use them: 


- You may assign as many (or as few) reference designators as 
you like before going on the RATSNEST and NET COMPARE operations. 
It is your option to work on the whole board, or to work on 
it by section. 


-» When you have assigned reference designators to all camnponents 
on the board, the system will display this message on the 
function screen: 


ASSIGNMENT OF REF DES COMPLETE 


.» If you end the |ASSIGN REF DES| cammand before assigning all 
components, the system will display a long message on the 
function screen listing all components in the net data base 
that have not yet been assigned in the board drawing. For 
IO and IC components, the list will give reference designators 
and device types. For DISCRETE components, the list will 
give reference designators and component values. 


. After using the |CHANGE REF DES| command, you may use the 
BACK ANNOTATE canmands to bring the schematic reference desig- 
nators into conformity with those on the board drawing. 
(See p. NETDB-15.) 


- If the system detects an error when you use the |ASSIGN REF DES|, 
[CHANGE REF DES|, or |DEASSIGN REF DES| canmands, the function 
screen will display an error message immediately after you 
pick the component involved in the error. 


ERRORS DETECTED WHEN THE | ASSIGN REF DES | COMMAND IS USED 


REF DES ALREADY USED; PLEASE ASSIGN NEXT REF DES! : 


The reference designator you are trying to assign has already 
been aSSigned to another camponent. The system will skip 
this reference designator and assign the next one with your 
next (P). : 
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NO SUCH REF DES ON SCHEMATIC; PLEASE ASSIGN NEXT REF DES! : 


The system does not recognize the existence of this 
reference designator on your schematic. (Did you remember 
to use the |EXTRACT NETLIST| command on all sheets of your 
schematic?) The system will skip this reference designator 
and assign the next one with your next ©). 


WRONG DEVICE OR VALUE; PLEASE PICK A DIFFERENT COMPONENT! : 


The camponent you have picked is a device type or value 
inconsistent with the net data base information. This 
reference designator will be assigned to the next component 
of the correct type or value that you pick. 


WRONG PACKAGE TYPE; PLEASE PICK A DIFFERENT COMPONENT! : 


The camponent you have picked 1s a package type inconsistent 
with the net data base information. This reference 
designator will be assigned to the next camponent you 

pick. 


COMPONENT ALREADY ASSIGNED; PLEASE PICK A DIFFERENT COMPONENT! : 


The camnponent you have picked has already been assigned a 
reference designator. Your reference designator will be 
assigned to the next component you pick. 


ACCESS FAILURE! : 


The system cannot relate your reference designator assign- 
ment to the net data base. If you receive this message 
with your first (Pp) , it may be that there is something 
wrong with the net data base information. (Did you 
remember to use the |EXTRACT NETLIST| command on the 
schematic_drawing?) If you receive this message only after 
several @ s, the problem is probably limited to the 
camponent you last picked. 


The |ASSIGN REF DES| cammand is effectively cancelled 
when you receive this message. 


When you receive this message, you should use the 

|CANCL ACTV DRWNG| command or the |SAVE DRW NEW RV 
command to close the drawing. Then, use the [OLD DRAWING| 
command to activate the previous revision of the drawing 
and begin working again. 


BE CAREFUL!: Do not use the |SAVE DRW OLD RV| command 
after receiving the ACCESS FAILURE! message. If you do, 
you will be destroying the previous revision of the 
drawing. 
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ERRORS DETECTED WHEN THE | CHANGE REF DES| COMMAND IS USED © 


COMPONENT NOT ASSIGNED! : 


The |ASSIGN REF DES} command has not yet been used on this 
component. Your reference designator text will be placed 
on the next component you pick. If you want to skip this 
text, pick [NEXT| before picking the next camponent. - 


DUPLICATE REF DES NAME!: 


ACCESS FAILURE! 


You are uSing a reference designator name that already 
exists on another component. The system warns you of this 
but allows you to do it on the assumption that you will go 
on to change the reference designator text on the other 
component involved in the duplication. 


This message means the same with this command as it means 
with the |ASSIGN REF DES| command: the system cannot 
relate your input to the net data base. 


ERRORS DETECTED WHEN THE | DESASSIGN REF DES | COMMAND IS USED 


COMPONENT LACKS ASSIGNED REFDES-PICK DIFFERENT COMPONENT 
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The |ASSIGN REF DES| command has not yet been used on this 
camponent. Go on to pick another canponent or pick |CANCEL 


4. USING THE | ASSIGN ALL REF DES | AND THE | DEASSIGN ALL REF DES | COMMANDS 


The |ASSIGN ALL REF DES| and |DEASSIGN ALL REF DES| commands allow 
you to batch assign and batch deassign reference designators on a 
board drawing. The system performs each assignment (or deassignment) 
automatically. These commands operate much faster than the current 
|ASSIGN REF DES| and |DEASSIGN REF DES! commands. However, you must use 
the [UPDATE TEXT| command to label the reference designators on each 
board component symbol prior to using the |ASSIGN ALL REF DES| command. 


When you use the [ASSIGN ALL REF DES| command, the system scans 
the net data base for all reference designators not currently assigned 
to the component symbols in the board drawing. The system then 
proceeds with the assignment of each reference designator to its 


component symbol on the drawing. 


With |DEASSIGN ALL REF DES|, the system scans the board drawing 
and deassigns all reference designators that were previously assigned 
with the |ASSIGN REF DES| command, or with the |ASSIGN ALL REF DES| 
command. | 


PREREQUISITES 
1. The board drawing must be active. 
2. The net data base must be in the current project file. 
3. You must use the |UPDATE TEXT| command to label the reference 


Gesignator on each component symbol on the drawing prior to 
using the |ASSIGN ALL REF DES 
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THE | ASSIGN ALL REF DES | COMMAND 


Before using the |ASSIGN ALL REF DES| command, ensure that all 
board component symbols displayed on the drawing are labeled with 
each reference designator to be assigned. The |UPDATE TEXT| command 
links each board component symbol to the appropriate reference 
designator in the net data base when you pick the |ASSIGN ALL REF DES| 
command. 


When you pick |ASSIGN ALL REF DES|, the system scans the net data 
base for all unassigned reference designators linked to the board 
component symbols on the drawing. The function screen message line 
displays: 


BEGINNING TO ASSIGN REFERENCE DESIGNATORS 


The system then proceeds with the assignment of each reference 
Gesignator to its board component symbol, one at atime. The message 
line displays the reference designator during the assignment. 


ASSIGNING REFERENCE DESIGNATOR U2 


While the system is running the |ASSIGN ALL REF DES| command, the 
message line displays. 


SCANNING THE DRAWING FOR UNASSIGNED REF DES’S 


This message appears when the system scans every ten component 
symbols on the drawing. 


When all the reference designators stored in the net data base are 
assigned, the system issues a prompt stating that the |ASSIGN ALL REF DES| 
command is complete; it also displays the number of reference designator 
asSignments that occurred. 


COMPLETED, 6 ASSIGNS OCCURRED 


The system then displays the REF-DES-LOG file on the function screen. 
This is a text file that is created when you pick the [ASSIGN ALL REF DES| 
command. It lists the status information and error conditions occuring 
during the assignment of all reference designators. 


NOTE: If you pick CANCEL during the |ASSIGN ALL REF DES| command, 
the REF-DES-LOG file is still created: it contains all 
status 1 l 
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EXAMPLE: REF-DES-LOG 


project ACC-TEST 
drawing PCB 


Beginning to assign reference designators 
6 assigns occurred 


Completed. 


MESSA 3 $ 


MESSAGE : 


MESSAGE : 


MESSAGE : 


MESSAGE: 


MESSAGE : 
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POSSIBLE WARNINGS AND ERROR MESSAGES WHEN USING THE ASSIGN ALL REF DES} COMMAND 


WARNING: 


WARNING: 


WARNING: 


ERROR: 


ERROR: 


SYMBOL HAS NO REF DES LABEL, NO ASSIGNMENT MADE 
A component symbol on the board drawing is not labeled with a : 


reference designator or text point. Use the [UPDATE TEXT| 
command to label the symbol. 


BLANK REF DES TEXT ON PACKAGE SYMBOL, NO ASSIGNMENT MADE 


This message appears in the REF-DES-LOG file if |UPDATE TEXT| 
was used without the input of a reference designator label. 


PACKAGE SYMBOL HAS EXTRA PINS NOT IN THE NET DATA BASE, 
ASSIGNMENT MADE 


This indicates that a component symbol has extra or unused 


pins on ICs, edge connectors, etc. 


REF DES R3 NOT IN NET DATA BASE, NO ASSIGNMENT MADE 


When using the |UPDATE TEXT | command to label reference 


_ designators on component symbols, ensure that you input 


the proper reference designator for each component. 


NET DATA BASE REQUIRES PACKAGE TYPE DIP14 
DOES NOT MATCH PACKAGE SYMBOL NAME DIPI16 


~ NO ASSIGNMENT MADE 


This error appears in the REF-DES-LOG if a reference 
designator is labeled to the wrong component symbol when 
using the |UPDATE TEXT| command. 


ERROR: 


REF DES Ql ALREADY ASSIGNED, NO ASSIGNMENT MADE 


This occurs if the |ASSIGN REF DES| command was used to 


assign a reference designator to a component symbol prior 
to running the |ASSIGN ALL REF DES| command. 


ERROR: 


NET~DATA~BASE REQUIRES VALUE 100 
DOES NOT MATCH PACKAGE VALUE 1500 
NO ASSIGNMENT MADE 


This error occurs if the value assigned to the schematic f 
symbol does not match the value assigned to the board 
component symbol. 
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NOTE: WHEN USING THE |UPDATE TEXT| COMMAND TO LABEL REFERENCE DESIGNATORS 
TO COMPONENT SYMBOLS, DO NOT USE THE KEYBOARD CARRIAGE RETURN TO CREATE 
MULTI-LINE ENTRIES. THE SYSTEM ONLY ASSIGNS A MULTI-LINE REFERENCE DESIGNATOR 
IF IT APPEARS IN THE SCHEMATIC SYMBOL, AND IS LABELED IDENTICALLY ON THE 
BOARD SYMBOL WI'TH THE |UPDATE TEXT| COMMAND. 


USING THE |DEASSIGN ALL REF DES| COMMAND 


After assigning reference designators to individual board component symbols 
with the |ASSIGN REF DES| command, or with the batch |ASSIGN ALL REF DES| command, 
you may use the |DEASSIGN ALL REF DES| command. This command simply deassigns all 
previously assigned reference designators. 


Use |DEASSIGN ALL REF DES| on the board drawing prior to making engineering 
changes to the schematic drawing. 


You may then, 


1. Update the schematic drawing 

2. |EXTRACT NETLIST | 

3. Label the reference designator to each component symbol on 
the board drawing with |UPDATE TEXT 


4, Use the |ASSIGN ALL REF DES| command to batch reassign the 
reference designators to the components on the board drawing. 


When you pick |DEASSIGN ALL REF DES|, the system displays the following 


message on the function screen. 
-~—->PAGE CANCEL 


THIS COMMAND WILL DEASSIGN ALL REFERENCE DESIGNATORS 


ON THIS BOARD DRAWING. 


"——> PAGE" TO CONTINUE AND DEASSIGN 
"CANCEL" TO TERMINATE WITH NO DEASSIGN 


If you pick |CANCEL|, the system terminates the |DEASSIGN ALL REF DES| 
command. If you pick |-->PAGE|, the system then proceeds to deassign all 
assigned reference designators from the board drawing. 


During the deassignment, the function screen message line displays the 
percentage of reference designator deasssignment. 


EXAMPLE s DEASSIGNING ALL REFERENCE DESIGNATORS "BOARD 20% DEASSIGNED" 
"BOARD 40% DEASSIGNED" 
"BOARD 60% DEASSIGNED" 
"BOARD 100% DEASSIGNED" 


COMPLETED, 6 DEASSIGNS OCCURRED 
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PLACING COMPONENTS ON A BOARD DRAWING USING A PLACEMENT TEXT FILE 


Components can be placed on a board drawing uSing placement information 
contained in the Place-Txt file. The Place-Txt file takes up less room 
on the system disk than a board drawing; therefore, it is useful for 
storing placement information that provided optimum results for other 
system utilities. Since the Place-Txt file is an ASCII file, placement 
information can be transferred between different CAD systems. The 
Place-Txt file can be created automatically using the CREATE PLACE-TXT 
command, or the file can be created manually uSing normal text editing 
procedures. 


The Place-Txt file lists the reference deSignator, X and Y coordinates, 
and rotation angle of each component on a board drawing. The Place-Txt 
File can contain placement information for an entire board or the file 
can be edited to contain placement information for a particular section 
of a board ( such aS a memory array ). Only one Place-Txt file can 

exist in any project; to store more than one placement file in the same 
project, rename additional placement files (Place-Txt is system default). 


The Place-Txt file can be transferred between various CAD systems if 
the file is in ASCII, and the following format iS maintained on both 
systems : 


Ref Des X and Y coordinate Rotation Angle 
(in 98 degree 
increments) 


Refer to CREATE PLACE-TXT in the COMMANDS DESCRIPTION section of this 
manual for procedures to create a Place-Txt file from a board drawing. 
Refer to the Telesis Keyboard Text Editor section within the BASICS 
section of the Users Manual for procedures to create a text file 
manually (name the file Place-Txt and ensure that the format shown 
above iS maintained). 


When the PLACE BY-TXT command is selected, the system places components 
in the Net Data BaSe on an active board drawing at the locations 
Specified in the Place-Txt file. The system automatically assigns a 
Reference Designator to each component that it places on the board 
drawing. As the board or section of board is being placed, the system 
creates a PLACETXT-LOG file that lists placement status. The file 
lists the X and Y coordinate of each component listed in the Place-Txt 
file and indicates whether or not the component was placed successfully. 
Any errors or warning messages associated with the placement of the 
component are listed in the file. Refer to PLACE BY-TXT in the 
COMMANDS DESCRIPTION section of this manual for procedures to place 
components on a board drawing using the PLACE BY-TXT command. 
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THE RATSNEST 


1, USING THE RATSNEST) COMMAND 


2. HISTOGRAMS OF CHANNEL USAGE 
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News 


1. USING THE | RATSNEST | COMMAND 


PURPOSE 


The |RATSNEST| canmand instructs the system to display the shortest 
possible connections between the unconnected pins of each net on your 
board layout. i 


The resulting RATSNEST is a visual aid in the placement and routing 
of your board. 


Below 1s an example of the graphics screen appearance after picking 
| RATSNEST | : 


PREREQUISITES 
1. The board must be the active drawing. 
Ze Net data base must be in the current project file. 
3. You must have used the |ASSIGN REF DES| cammand on at least 
some of your board camponents. The RATSNEST will only 


include those nets connecting camponents to which you 
have assigned reference designators. 


HOW TO USE THE COMMAND 


The Command Description Section of the manual tells you how to use 
the | RATSNEST | canmand. 


Here are sane general principles to keep in mind as you use it: 
« TIME REQUIRED FOR RATSNEST 
Ratsnest lines are drawn guickly on an unconnected board. 


On a partially routed board, the RATSNEST requires a considerably 
longer time; in same cases, more than an hour. 
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- RATSNEST LINES ARE RUBBERBANDED 


RATSNEST lines are rubberbanded as you make changes to 
your board: 


GRAPHICS SCREEN BEFORE 
MOVING COMPONENT 


GRAPHICS SCREEN AFTER 
MOVING COMPONENT 


As you edit and lines are rubberbanded, the resulting 
RATSNEST lines may no longer be the shortest possible inter- 
connections. You may repeat the |RATSNEST| cammand to 
replace the rubberbanded lines with new RATSNEST lines. 


« REPEATING THE RATSNEST COMMAND USES DISK SPACE 
You should be aware that if you repeat the |RATSNEST| command 


several times, you may be uSing as much as 1000 blocks of disk 
space. 


aN 


pene 
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« REMOVING RATSNEST LINES AFTER CONNECTIONS ARE ROUTED 


RATSNEST lines remain displayed as you rout your board 
unless you remove them. To remove RATSNEST lines for 
connections you have routed, repeat the |RATSNEST| command: 


GRAPHICS SCREEN BEFORE 
REPEATING RATSNEST COMMAND 


GRAPHICS SCREEN AFTER 
REPEATING RATSNEST COMMAND 


e POWER AND GROUND SIGNALS 
Power and ground signals will not be ratsnested if you 
specifv power and ground layer in your LAYERSTD file. 
» BLANKING THE RATSNEST DISPLAY 
The RATSNEST is on layer 101. You may use the 
[BLANK LAYER| command on layer 101 if you wish to remove 
the RATSNEST fram your view. 
To display it again, use the |DISPLAY LAYER| camnmand. 
« CANCELLING THE RATSNEST BEFORE IT IS COMPLETED 
Use the |CANCEL| cammand if you want to cancel the RATSNEST 


before the system has finished drawing it. Lines already 
drawn will remain, but no new lines will be drawn. 
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2. HISTOGRAMS OF CHANNEL USAGE 


In addition to displaying a RATSNEST, the system displays 2 histograns © 
of channel usage when you use the |RATSNEST| command. 


The histogram at the left of your drawing represents the connections 
passing through the horizontal channels of your drawing. 


The histogram at the bottan of your drawing represents the connections 
passing through the vertical channels of your drawing. 


If your board is partially routed, these histograms do not include 
routed lines as well as ratsnest lines. 


The histograms are on layer 102. You may use the |BLANK LAYER| 
cammand to remove the histogran display. Use the |DISPLAY LAYER} command 
to display it again. | 


NOTE: Histograms of channel usage do not change as you edit the 
board unless you repeat the |RATSNEST] command. Doing so will 
give you updated histograms. 
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INTERCONNECTION 
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MANUAL INTERCONNECTION 


1, TELESIS FEATURES USED WITH THE 
[ADD CONNECTION COMMAND 
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ee 


bs TELESIS FEATURES USED WITH THE | ADD CONNECTION | COMMAND 


There are two ways to interconnect a board using the Telesis system: 


1. MANUAL INTERCONNECTION: using the |ADD CONNECTION| command 
described in this section. 


2. ROUTER: uSing the auto router described in the next section. 


As you interconnect. the board, there are a number of Telesis features 
that can be used in conjunction with the |ADD CONNECTION| command to 
assist you in your work: 


NECK 

DRILL 

SET LAYER PAIR AND SWAP LAYERS 
NET LOCKING 

DELETING A NET 

NET HIGHLIGHTING 


NECK 

The |NECK| canmand is used during the |ADD CONNECTION| command. It 
allows you to narrow the width of one segment of a connect line so that 
it can be placed in a space too narrow to accommodate its full width. 


The Command Description Section of the manual tells you how to use 
this cammand. 


DRILL 


The |DRILL| command is used during the |ADD CONNECTION| command. 
It allows you to place a via at the end of a connect line segment, and 
continue the connect line on a different layer of your drawirg. 


The Command Description Section of the manual tells you how to use 
this camnmand. 


SET LAYER PAIR AND SWAP LAYERS 


The |SET LAYER PAIR| command is used to establish the layers to be 
alternated (as active) when you use the DRILL canmand. The |SWAP| commard 
is used to switch fram one of these layers to the other without using the 
|DRILL| command. The Command Description Section of the manual tells you 
how to use these canmands. 


6/83 INTERCON-2 


NET LOCKING 


The Command Description Section of the manual tells you how to use 
the net lock commands. The table below tells you when to use them. 


COMMAND WHEN 10 USE IT 
| NETLOCK ON] |NETLOCK ON] prevents you fram making any 


connection on the board that is not also 
in the net data base. 


| NETLOCK OFF| This cammand removes the restriction 
_ | placed by the |NETLOCK ON| cammand. 
Use |NETLOCK OFF] when you want to place 
a connection on the board that (because 
| Of error or engineering change) does not 

show up in your net data base. Use it 
also when you want to swap pins while 
interconnecting a board. 


The net locking commands affect the results of the |NET COMPARE | 
command (see section on NET COMPARE) . | 


If you have had net locking off, and have made board connections 
that differ fran net data base connections, these differences will be 
listed in the NET-COMPARE-REPORT. | 


If you have had net locking on consistently while interconnecting 


the board, the NET-COMPARE-REPORT should show no differences. You should 
use the |NET COMPARE| command, nevertheless, to double-check for accuracy. 


DELETING A NET 


The |DEL NET SECTION| command allows you to delete a connected set 
of connect lines. 


The Command Description Section of the manual tells you how to use 
this canmand. 
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NET HIGHLIGHTING 


The Command Description Section of the manual tells you how to use 
the net highlighting canmands. The table below tells you when to use 


them. 


| HIGHLIGHT NET| 


| HLIGHT NET/NUMBR| 


| DEHIGHLIGHT NET| 


Use this canmmand as a visual aid. It high- 
lights an entire set of connect lines and pins 
when you pick any one of the lines or pins in 
the net. 


HIGHLIGHT NET BY NUMBER. Use this command as 
a visual aid when you know the net number but 
when you may not know the exact location of 
net on the graphics screen. 


Use this canmand to return a highlighted net 
to its normal color. 


The highlighting commands will highlight any members of the net 
displayed on the graphics screen--ratsnest lines, connect lines and/or 
connect points--even if the net has not yet been interconnected. 


Only one net can be highlighted at a time. When you highlight 
a second net, the currently highlighted net will automatically be 


Gehighlighted. 
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PH ATO MA eG ROOT eR 


1. GENERAL 


QO SUMMARY OF STEPS TO FOLLOW WHEN USING THE AUTO ROUTER 
Oo LIMITATIONS OF THE ROUTER: 


2% PREREQUISITES TO OPERATING THE AUTO ROUTER 

3. PREPARING THE ROART) DRAWING WITH THE ADD RECTANGLE COMMAND 
O OQVERALL ROUTING AREA 
O VIA-INHIBIT AREAS 
0 ETCH RESTRICTION AREAS 

4. THE ROUTER COMMAND 


0 SETTING THE AUTO ROUTER RESTRICTIONS 


S- SETTING THE AUTO ROUTER PARAMETERS (OPTIONAL) 


Oo NOTES ON SETTING THE ROUTER PARAME 
0 DISPLAYING AND PRINTING THE ROUTER 


6. STARTING THE AUTO ROUTER 
NOTES ON SET-UP FILES 
UsinGc THE CANCEL cComMMaAND 
REPEATED USE OF THE ROUTER START-UP COMMANDS 
CHANGING PARAMETERS BETWEEN USE OF ROUTER START-UP 
COMMANDS 
O THE BOARD DRAWING DISPLAY DURING ROUTING 
/. THE ROUTER-LOG FILE 
8. VIA ELIMINATION 
9. EDITING MANUALLY 
10. AUTO ROUTER ERROR MESSAGES 
11. ROUTING APPLICATIONS 


QO GENEREAL APPROACH TO USING THE AUTO ROUTER 
QO RECOMMENDED ROUTING PARAMETERS 
O STRATEGIES IN ROUTING SPECIFIC AREAS OF THE BOARD 


TER 


ERS 
CON TEXT FILE 


oe he Re) 


ROUTING THE MEMORY ARRAY 
ROUTING THE Power Buss 
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THE ROUTER CAPABILITY AND THE TELESIS SYSTEM 


1. GENERAL INFORMATION 


The Telesis automatic routing capability places connections on the 
board drawing. This feature operates according to physical design rules, 
parameters, and restrictions established by the operator. (The router 
capability is referred to as the “auto-router”™ in this manual.) 


When the |ROUTER| command is picked, the system opens a control file called 
ROUTER-CON. The ROUTER-CON text file contains the parameter information needed to 
operate the auto-router. The operator may proceed to set the auto-router 
parameters, or start the router using default parameters set by the system. 


In either case, the system uses the ROUTER-CON file and the essential 
drawing information in the net-data-base to route each connection. | 


Presently, there are four commands that operate the auto-router in four 
Gifferent ways: 


ROUTE BOARD |ROUTE BY WINDOW! 


[ROUTE NET| [ROUTE PIN PAIR| 


When the operator selects one of these cammands, the system scans 
the net-data-base and assembles all the required information. The 
system then proceeds to route each connection. 


The diagram below illustrates the automatic router capability. 


SET ROUTER PARMS ROUTE BOARO | ROUTE BY WINOOW 
ROUTE NET ROUTE PIN PAIR 


ROUTER-CON 
FILE 


PC BOARD DRAWING PDRC-CON 


LAYERSTD 
PIN FILES 


| [VIA ELIMINATE] LEDIT CONNECTIONS 
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SUMMARY OF STEPS TO FOLLOW WHEN USING THE AUTO-ROUTER 


There are four preparatory steps to follow prior to starting the auto-router. 
Careful planning of these steps will achieve optimum PC board routing. 


Each step is summarized below and treated in greater detail in the pages that 
follow. 

STEP 1. PREREQUISITES 

o A board drawing (with a net data base) must be active. 


o All components should be placed. However, if an unplaced component is found, a 
warning is logged and the component is ignored. 


o A pin description text file for every component in the board drawing must be in 
the current project or in the SYSTEM-LIBRARY. 


NOTE: Edge connectors must have pin files. If a single edge connector has 
fingers defined on the drawing as lines-at-width or as rectangles, pad data 
does not need to exist in the pin file. 


o A LAYERSTD text file must be in the current project or in the SYSTEM-LIBRARY. 


o A PDRC-CON (physical design rules checking) text file must be in the current 
project or in the SYSTEM-LIBRARY. 


o The net-data-base must be created with device files if floating connector pins are 
used during routing. 


STEP 2. USING THE [ADD RECTANGLE | COMMAND 


Use the |ADD RECTANGLE | command on specific data base layers to indicate: router 
keep-in, via-inhibit areas, and etch-restriction areas. 


STEP 3. PICK THE |ROUTER| COMMAND 


Pick the |ROUTER| command on the PC board menus to begin auto-router set-up and 
to display the first router menu page. Then, select and use the commands that 
place restrictions on the router. (e.g., Use |SET NO-ROUTE NET| to specify nets 
not to be routed.) | 


STEP 4. SETTING THE ROUTER PARAMETERS 


Pick the |SET ROUTER PARMS| command to display the router parameters menu page. 
Then, select and input the parameters to be used during the router operation. 
Each parameter is a tool that controls the auto-router. The operator may use 
these tools to obtain the best routing results on a board drawing. 
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STEP 5. STARTING THE ROUTER 


Use the |ROUTE BOARD|, | ROUTE BY WINDOW|, |ROUTE NET], or the 

|ROUTE PIN PAIR] command to start the router. A considerable delay will occur 
while they system sets up the necessary files and information needed by the 
router. The system then proceeds to route the connections in the board drawing 


according to the command specified. 


STEP 6. ELIMINATING VIAS (Optional) 


When the system completes the router operation, use the |VIA ELIMINATE| command 
to instruct the system to try to eliminate any unnecessary vias placed in the 
drawing. The system does not re-route connections as vias are eliminated. 


STEP 7. EDITING CONNECTIONS (Optional) 


Use the |EDIT CONNECTIONS| command to display the command menu used to 
interactively add and edit connections on the board drawing. 


NOTE: The operator will experience a slight delay when us ing 
| |VIA ELIMINATE] and ar ee CONNECTIONS | after running the 
auto-router. The system requires set-up time before these 
commands can be used. (See VIA ELIMINATION and EDITING 
MANUALLY for additional information on these commands.) 
LIMITATIONS OF THE ROUTER 
o A maximum of 800 pins in a routed net are allowed. If a net has more than 
800 pins, the first 800 will be routed and the remainder will be ignored 
by the systen. 
o A net cannot have more than 1300 connect points, or 1300 connect-lines. 
This includes existing connections added manually, or with prior 
use of the auto-router. 
o The system allows a maximum of 200 floating pins per connector. 
o A connect-point may contain up to 50 attached connect-lines. 


o A connect-line may contain up to 49 line-segments. 
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2. PREREQUISITES TO OPERATING THE AUTO-ROUTER 


© 


oO 
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A board drawing (with a net-data-base) must be active. 


All components should be placed. After the system sets up the 
required files needed by the router, components CANNOT be placed 
in the board drawing without exiting from the router menus. 


When the router is started, a message will appear on the function screen 
if unplaced components exist in the net-data-base, with all unplaced 
components listed in the ROUTER-LG. 


A pin description file for every component (except edge connectors) 
must be in the current project of in the SYSTEM-LIBRARY. 


Edge connector symbols in the board drawing must show fingers as 
connect-points surrounded by rectangles or a line-at-width. Each 
connect-point and its surrounding rectangle (or line) must be on 
the sane layer. This layer cannot be LAYER 0. 


A LAYERSTD file must be in the current project or in the SYSTEM-LIBRARY. 


NOTE: The system does not route or ratsnest power and ground 
nets if these nets are specified as imbedded-planes in 
the LAYERSTD file. Furthermore, those layers defined as 
imbedded-planes cannot be specified as valid routing 
layers. 


A PDRC-CON (physical design rules checking) text file must be in 
the current project or in the SYSTEM-LIBRARY. This file contains 
the physical design rules needed by the router. 


NOTE: This file must be named PDRC-CON. PDRC-CON is the default 
name given to the rules file when the physical design rules 
check is run. Use the |CHG TEXT FILE Sri command to change 
the file to PDRC-CON if this file was created with pre-8301 
software. | 


The net-data-base must be created with device files if connectors with 
floating pins are declared in the router. Device files must be in the 
current project or in the SYSTEM-LIBRARY when |EXTRACT NETLIST| or 
|LOAD TXT NETLIST| is used to create the net-data-base. 


If connections are added interactively prior to using the router, 


use |NETLOCK| or |NET COMPARE| to ensure proper connections. Otherwise, 
the router will not operate if conflicting nets exist on the board and 
in the net-data-base. 
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3. PREPARING THE BOARD DRAWING WITH THE | ADD RECTANGLE | COMMAND 


To prepare the board drawing for automatic routing: rectangles 
must be added to certain data base layers to indicate: 


1. Overall routing area 
2. Via inhibit areas 
3. Etch restriction areas 


The |ADD RECTANGLE| command must be used to place these rectangles. 
If the |ADD LINE] is used, the system does not ensure that a perfect 
rectangle has been placed. 


OVERALL ROUTING AREA (DBLAYER 146) 


The operator must place a rectangle on LAYER 146 to indicate the overall area 
of the board to be routed. Connections created by the auto-router will be inside 
this rectangle. (This is also called the "ROUTER KEEP-IN” area.) A rectangle on 
LAYER 146 is required before starting the auto-router, and must be placed on a 
grid equal to, or an even multiple of the routing grid. This will allow efficient 
"on-grid" connections during routing. (See INTERCON-17, ROUTER GRID SIZE.) All 
routed connect-lines will be created inside the rectangle on LAYER 146. A minimum 
line-to-line spacing (line-to-pad spacing for vias) will be maintained from the 
KEEP-IN rectangle to the nearest line. 


ROUTER-KEEP-IN 


DBLAYER 146 


NOTE: IF THIS RECTANGLE IS NOT PLACED ON THE ROUTER GRID, OR AN EVEN 
MULTIPLE OF THE ROUTER GRID, THE ROUTER WILL NOT START. 
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VIA INHIBIT AREAS 


Place rectangles on LAYER 44 to specify those areas on the board 
drawing where vias are disallowed. Via inhibit rectangles are optional. 


EXAMPLE: Rectangle around edge connector and component symbol body 


6e6eeeeor 


VIA INHIBIT 
DBLAYER 44 


NOTE: Via inhibit rectangle_may be placed on LAYER 44 when the symbol 
is created with the |CREATE SYMBOL| command. 
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ETCH RESTRICTION AREAS 


Place rectangles on the board drawing to specify areas of etch 
restriction during routing. Etch restrictions may be placed on LAYERS 70 
through 84. 


When a rectangle is Etch will be restricted 
placed on this layer: on this layer: 

70 all routing layers 

71 . 1 - (drawing layer 1) 

72 2 - (drawing layer 2) 

73 3 

74 4 

i he 5 

76 6 

77 7 

78 8 

79 | 9 

80 10 

81 | ll 

82 12 

83 | 13 

84 14 (drawing layer 14) 

EXAMPLE : 


Etch restriction on DBLAYER 70 between connector pads. 
Etch restriction on DBLAYER 72 over or between component pins 
(connect points) on board solder side. 


ROUTE INAIBIT 
DBLAYER 72 


(COMPONENT PADS MUST EXTEND 
BEYOND THE RECTANGLE) 


ROUTE INHIBIT 
DBLAYER 7/0 
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THE | ROUTER | COMMAND 


The ROUTER| command allows the operator to open the router menus. 
When | ROUTER is picked, there is a slight delay before the first router 
menu is S displayed on the function screen. During this delay, the system 
reads the ROUTER-CON text file, creates log file called ROUTER-LOGG, then 

extracts the design rules fran the PDRC-CON file. 


When the first router menu page is displayed, the operator may 
proceed to set the router parameters. However, the operator may Start the 
auto-router using system default parameters. 


The following menu page is displayed on the function screen when the 
|ROUTER| command is picked. 


DONE | WORLD | ROAM _|<- MENU | MENU ->| STATUS {DISPLAY | CANCEL | 


i + 
es 


zohan! Coto 
7 
Pee |__| SYERRE | STE 
ae I 


ROUTER PARAMS CONNECTIONS 


ROUTER-LOG RV & CONTINUE 


| conecnune | a | ROUTE NET | eens 


PRINT 
ROUTER-LOG 


Pick |MENU ->| to display the router restrictions. 


SET SET : ) 
| NO-ROUTE NET NET LIN WIDTH = NO VIA ised wa FLOATING sl 
DEL DEL ) ) 
NO ROUTE-NET NET LIN WIDTH | |DEL NO VIA ELIM| |DEL FLOATING CON 
LST ST | 
NO-ROUTE NET NET LIN wiptH | |LST NO VIA ELIM| [LST FLOATING CON 


J LL vk ce | | 
ee 
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SETTING THE AUTO-ROUTER RESTRICTIONS 


There are three commands that allow the operator to set optional 
restrictions on the auto-router. The following optional commands must be 
set prior to starting the auto-router. 


SET NO-ROUTE NET| 
SET NET LIN WIDTH| 


SET FLOATING CON | 


Refer to COMMAND DESCRIPTION section of this manual for the exact 
input sequence for each command discussed in this section. 


NOTE: The via restriction commands on this menu page are discussed 
later in this section. (See VIA ELIMINATION) 


|SET NO-ROUTE NET| 


Use this command to specify nets not to be routed. When the auto- 
router is started, the system will not route the nets specified with 
this command. The operator must input the net name, or net number, 
when uSing this command. Use a comma (,) to separate inputs if more 
than one net is specified. 


EXAMPLE: |SET NO-ROUTE NET| (NET NAME/NUMBER) 2, CLOCK+ |ENTER| 
RESULT: Nets 2 and CLOCK+ will not be routed. 


The |LST NO-ROUTE NET| command may be used to list the nets selected 
by the operator. The list is displayed on the function screen. 


The |DEL NO-ROUTE NET| command may be used to delete any net fram the 
list of NO-ROUTES. 


|SET NET LIN WOTH| 


Use this command to specify the nets to be routed at specific line 
widths. When the auto-router is started, the system routes these 
nets at the width specified, while unspecified nets are routed at the 
line width established by the |ROUTER LINE WIDTH| command. 


When uSing this command, the operator must input the net names or net 
numbers, then input the line width [in mils]. Use a comma (,) to 
separate the nets during input. The operator may only input one line 
width per list of nets when this command is used. Repeat the command 
to list additional nets at other line widths. 


EXAMPLE: |SET LIN WOTH| (NET NAME/NUMBER) 5,6 (VALUE) 10 |ENTER| 
RESULT: Nets 5 and 6 will be routed at a 10 mil line width. 

Use the |LST NET LIN WOTH| command to display the list of nets and 
widths specified with the |SET NET LIN WDTH| command. Use the 

|DEL NET LIN WOTH| command to delete any nets from this list of 
special line widths. 
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NOTE: The net line width plus the minimum line to line spacing (operator 
defined in PDRC-CON file) cannot exceed the router grid size. (See 
INTERCON-17, ROUTER GRID SIZE.) If it does, the net will not be routed. 


|SET FLOATING CON| 


Use this command to specify floating connector pins. When the 
-auto-router is started, the system will treat the floating connect points 
as interchangable. : 


EXAMPLE: |SET FLOATING CON| (ENTER REF DES OF COMPONENT) Jl |ENTER| 
(ENTER PINS) 1-12  |ENTER| 


RESULT: Connect points with pin numbers 1 through 12 on component Jl 
will be treated as interchangable by the auto-router. 


The list of pins may be separated by a comma (,) or a hyphen (-) to 
specify a series of pin numbers. 


NOTE: Edge connectors with floating pins must be extracted with 
device files when the net data base is created. (See PRE- 
REQUISITES TO OPERATING THE AUTO-ROUTER, INTERCON-9.) 


Use the |LST FLOATING CON| command to list the pins specified for the 
component reference designator. Use the |DEL FLOATING CON| command to 
Gelete a connect point, or connect points from the list of floating 
connectors for each component reference designator specified with the 
|SET FLOATING CON| cammand. 
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5. SETTING THE AUTO-ROUTER PARAMETERS (OPTIONAL) 


The |SET ROUTER PARMS| command allows the operator to display the router 
Parameters menu. The operator may select and specify each routing parameter 
to be used by the system during routing. If the routing parameters are not 
specified, the system assigns default values for each parameter. 


When the |SET ROUTER PARMS| command is picked, the following menu is 
displayed on the function screen. 


DONE | oT ST | CANCEL 
SET ROUTER PARMS 
ROUTER 
GRID SIZE SKIP PASS 1 SKIP PASS 2 P5 WINDOW EXPAN 


aati ve loa WINDOW ui = WINDOW ae | P5 LAYER PAIRS | 


COMP P| P2 5 
ORIENTATION PIN KEEP AWAY PIN KEEP AWAY PIN KEEP AWAY 
DIAGONAL ROUTER LINE Se 
ALLOWED WIDTH P5 JOG SIZES 
STATUS MESSAGE 
FREQUENCY P5 ROUTER TYPES! |NUM PS EXECUTES P5 VIA ALLOWED 


As the operator proceeds to set the auto-router parameters, the system 
stores each input in the ROUTER-CON text file. The ROUTER-CON may be listed 
on the function screen at any time while the router parameters menu is displayed. 
Any parameter not set by the operator is assigned the system default value. 


NOTE: When |DONE| is picked, the ROUTER-CON text file is saved by 
the system, and is used when the auto-router is started. If the 
operator chooses not to start the auto-router after setting 
the parameters, the system deletes the old version of the file 
(default values or previously set values) when |DONE| is picked 
to exit the router menus. The function screen message line 
displays: : 


text file ROUTER-CON REV 1 deleted 


However, if the operator picks |CANCEL| while setting the auto- 
router parameters the system deletes all the new entries. The 
system maintains the previous ROUTER-CON file (default values or 
previously set values). 


When editing an existing ROUTER-CON file with the |SET ROUTER PARMS| 


canmand, the operator may update any number of parameters. When 
|DONE| is picked, the system creates a new version of the file. 
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[ROUTER GRID SIZE| (DEFAULT VALUE: 25 MILS) 


Use the |ROUTER GRID SIZE| command to specify the grid to be used during 
routing. The following considerations must be noted before specifying the 
router grid size. 


1. 


| 


The router line width specified with the |ROUTER LINE WIDTH| command, 

plus the line-to-line spacing (defined in PDRC-CON file) cannot exceed 

the router grid size. If the grid size and line-to-line spacing are 

set so that nets cannot be routed, an error will be written in the ROUTER-LOG 
file stopping execution. If the values are set so that at least one net can 


be routed, the system will route that net. All other nets will be skipped. 


EXAMPLE: |ROUTER LINE WIDTH| #12 mils 


+ 
13 mils (Operator-—defined in 
PDRC-CON file) 


LINE-TO-LINE SPACING 


TOTAL 


25 mils (acceptable grid size) 


RESULT: The routing grid must be equal to, or greater than the 
|ROUTER LINE WIDTH| plus the LINE-TO-LINE SPACING. 


If the |ROUTER LINE WIDTH| plus the line-to-line spacing exceeds the 
|ROUTER GRID SIZE], the system will not route connections on the drawing. 
The following error message will appear on the function screen. 


ERROR IN PROCESSING. CHECK LOG FILE 


Use the |LIST ROUTER-LOG| command to display the violation on the function 
screen. | 


2. 


PLACEMENT GRID 


The grid used during component placement should be an even multiple of 
the grid established for routing. This allows efficient "on-grid”" 

connections to occur during routing. "On-grid" connections will leave 
additional channels open on the drawing for later routes, and allows a 
higher auto-route completion. | 


EXAMPLE: Grid used during component placement - 100 mils 
Grid established for routing - 25 mils 


RESULT: The routing grid can be evenly divided into the placement 
grid. 
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[ROUTING LAYERS| (DEFAULT VALUE: 1 (HORIZONTAL) 2 (VERTICAL) ) 


Use the |ROUTING LAYERS| command to specify the routing layers to be used by 


the system. Drawing layers 1 through 14 are the only allowable routing 
layers. 


EXAMPLE : 
|ROUTING LAYERS| (ENTER HORIZONTAL LAYERS) 1 |ENTER| 
(ENTER VERTICAL LAYERS) 2 |ENTER| 


RESULT: Horizontal connect lines will be routed on drawing LAYER l. | 
Vertical connect lines will be routed on drawing LAYER 2. 


To list more than one drawing layer for each direction, input a comma (,) 
between layer numbers. 


EXAMPLE: 
[ROUTING LAYERS| (ENTER HORIZONTAL LAYERS) 1,3  |ENTER| 
(ENTER VERTICAL LAYERS) 2,4 |ENTER| 


NOTE: To route on a Single layer, simply pick |ENTER] after one prompt, 
then input the layer number for the other. This will create one 
routing layer. 


|COMP ORIENTATION| (DEFAULT VALUE: V (vertical) ) 


Use [COMP ORIENTATION| to inform the system of the predominant orientation 


(horizontal or vertical) of the components in the board drawing. The system 
requires this information when the auto-router is started. 


EXAMPLE 
|COMP ORIENTATION| (SPECIFY MAJORITY COMP. HOR V) H_ |ENTER| 


o The keyboard input is H (horizontal), or V (vertical). 


|ROUTER LINE WIDTH| (DEFAULT VALUE: 12) 


Use the |ROUTER LINE WIDTH| command to specify the line width to be used 
by the system during routing. All nets not specified with the 


|SET NET LIN WOTH| command will be routed at the line width specified with 
the |ROUTER LINE WIDTH| command. 

EXAMPLE: 

|ROUTER LINE WIDTH| (DEFAULT ROUTING LINE WIDTH) 10 |ENTER| 


© The keyboard input must be positive. Decimals and a O-value are not 
allowed. 
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|DIAGONAL ALLOWED| (DEFAULT VALUE: Y [yes] ) 
Use the |DIAGONAL ALLOWED| command to specify whether the auto-router may 
use diagonal instead of square corners for routed connect lines. Diagonal 
corners, if allowed, are 45 degree connect lines extending across one | 
diagonal grid interval. 


EXAMPLE: |DIAGONAL ALLOWED| (YES OR NO [Yor N]) Y  |ENTER| 


EXAMPLE: CONNECT-LINE WITH DIAGONALS 


Oo}... Ion ol... jo 
O O10 O 
O O1TO O 
O O70 O 
Oo; jO;o jo 
O} O10 O 
o) ae, O 

{SKIP PASS 1| (DEFAULT VALUE: N [NO]) 

|SKIP PASS 2| (DEFAULT VALUE: N [NO}) 

|NUM PS EXECUTES| (DEFAULT VALUE: 2 =») 


When the auto-router is Started, the system makes up to three attempts to 
place the connections called for by the command. Each attempt executed by 
the router is called a "pass". | 


A "pass" places connections on the drawing according to parameters defined 
by the system. During a pass, the system completes the connections that 
adhere to these system parameters. 
Currently, three “passes" are available: 

PASS 1 PASS 2 PASS 5 


When setting the auto-router parameters, the operator may specify the pass, 
or passes to be used with the following commands: 


SKIP PASS 1 
SKIP PASS 2 
NUM P5 EXECUTES | 


Refer to the COMMAND DESCRIPTION of the manual for the exact input sequence 
for each of these commands. 
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o PASS 5 —- This is the general two-layer pass. It attempts to complete 
all connections, including those that PASS 1 and PASS 2 
failed to complete. When PASS 5 begins, it first attempts 
routing of the shortest connections, then proceeds to route 
longer connections. 


There are two types of routers available in PASS 5. The 

first type is the line probe router; the second is the maze 
runner. The line probe router attempts to complete connections 
in the straightest possible path, while the maze runner 
considers a variety of directions before routing the 
connection. 


During PASS 5, the system scans the "ideal routing window" ,?*? 
then considers the connection with the line probe, then the 
maze runner. The system proceeds to route the connection when 
an available routing channel is located. 


NOTE: A PASS 5 connection may route to an existing connect-line 
Or via if it is part of the same net, and within the routing 
window. This allows shorter connections to occur during 
PASS 5. 


* The "ideal routing window” is a rectangle surrounding two 
pins (at opposite corners) that are to be connected. (See 
ROUTER WINDOW EXPANSION) 


The line probe router is faster, but will not complete as 
many connections as the maze runner. The operator has the 
option of selecting one or both router types prior to 
starting the router. 


EXAMPLE: LINE PROBE ROUTER 


ROUTING WINDOW 


OO000000 
OO0000 


cc 
~ 


O000000~ 


CONNECT—-LINE 


OO90000 
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EXAMPLE: MAZE RUNNER 


ROUTING WINDOW 


a) 
O} 
4 
O} 
O} 
O} 
O} 


ROUTER WINDOW EXPANSION 


[Pl WINDOW EXPAN| (DEFAULT VALUE: 5 [grid points]) 
|P2 WINDOW EXPAN| (DEFAULT VALUE: 6 [grid points]) 
|P5 WINDOW EXPAN| (DEFAULT VALUE: 8, 16 [grid points]) 


Use the "window expansion" commands to specify the number of grid points 
outside the "ideal routing window" the system should consider when 
routing a connection. Window expansion is simply a method of defining 
the maximum area, or boundary, allowed when the auto-router considers a 
connect path between two connect points. The operator may define the 
window expansion for each pass, or use the system default values. 


Window expansion allows the system to locate complicated connect line 
paths on a congested drawing. Congested drawings usually require 
large routing windows. 


The exanple on the following page illustrates a system default window 
expansion during PASS 5. 
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EXAMPLE: TYPICAL PASS 5 WINDOW EXPANSION 


EXPANDED 
ROUTING WINDOW 


O0O00000 


8 GRID POINTS 


ROUT ING 
WINDOW 


OO0O90000 


SYSTEM DEFAULT VALUE OF 8 
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ROUTER PIN KEEP AWAYS 


[Pl PIN KEEP AWAY| (DEFAULT VALUE: 2 [grid points]) 
|P2 PIN KEEP AWAY| (DEFAULT VALUE: 3 [grid points)) 
| | (DEFAULT VALUE: 0 [grid points]) 


Use these parameters to specify the distance (in grid points) a 
connect-line must travel before turning away from a component pin. 
Pin "keep~aways" will force connect-lines to be routed away from a 
row of pins; this allows routable channels to remain open for later 
routes. | 


When the auto-router is started, the system first establishes the 
routing window (per pin pair) and the pin keep away values for each 
pass to be executed. The system then proceeds to route each connection. 


All connect-line segments running parallel to component pin rows 
(component orientation) must keep this distance away from the pins. 
Before routing to a pin, the connect-line must turn in a perpendicular 
direction. 


The operator may set pin “"keep-away” distances, or use the system 
default parameters. 

SETTING PIN KEEP AWAY VALUES 
The following examples illustrate various pin "keep-away" values amd 
the resulting connect-line distances. Each exanple assumes a router 


grid size of 25 mils and a vertical component orientation. 


The system routes each connect-line to the specified pin keep away 
value, then in the direction that routes the pin pair. 


NOTE: A connection occurring in PASS 1/ PASS 2 will ignore a pin keep 
away value if a straight routing channel exists between a pin pair. 
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PIN KEEP AWAY VALUE = 0 (VERTICAL COMPONENT ORIENTATION) 
(25 MIL GRID SIZE) 


This value allows the system to route the connect-line to the first 
grid point away from the center of the pad. The connect-line travels 
in the non-preferred direction (opposite to component orientation). 
The connect-line must travel to this grid point before turning to 
complete the pin pair connection. 


EXAMPLE: PIN KEEP AWAY VALUE = O 


6e MIL PAD 


NON-PREFERRED CONNECT-LINE DIRECTION = €— > 
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PIN KEEP AWAY VALUE = 1 (VERTICAL COMPONENT ORIENTATION) 
(25 MIL GRID SIZE) 


This value allows the system to route the connect-line to the second 
grid point away from the center of the pad. The connect-line travels 
in the non-preferred direction (opposite to component orientation). 
The connect-line must travel to this grid point before turning to 
complete the pin pair connection. 


EXAMPLE: PIN KEEP AWAY VALUE = 14 


62 MIL PAD 


NON-PREFERRED CONNECT-LINE DIRECTION = €—— 
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PIN KEEP AWAY VALUE = -l1 (VERTICAL COMPONENT ORIENTATION) 
(25 MIL GRID SIZE) 


This value allows the system to route the connect-line to the first 
routable grid point outside the component-pad. The connect-line 
travels in either the preferred or non-preferred direction. The 
system considers four possible directions from the pad center. The 
connect-line must travel to one of four grid points before turning to 
complete the pin pair connection. 


EXAMPLE: PIN KEEP AWAY VALUE = —1 


6e MIL PAD 


PREFERRED / NON-PREFERFED CONNECT—LINE 


~ DIRECTION = 
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|PS LAYER PAIRS| (DEFAULT VALUE: 1,2 [for all executions] ) 


Use this command to specify the routing layers to be used during PASS 5. 
These routing layers must be specified with the |ROUTING LAYERS| command. 


EXAMPLE: |P5 LAYER PAIRS| (ENTER LAYER PAIRS) - Keyboard - |ENTER| 


Input : 


NOTE: If the PASS 5 routing layers are different than the layers 
specified with the |ROUTING LAYERS| command, the operator must 
reset the | ROUTING LAYERS] parameter before executing PASS 5. 
For example, if the operator wishes to route LAYERS 1 and 2 


during PASS 1 and PASS 2, and then use LAYERS 3 and 4 during 
PASS 5, the following procedure should be followed. 


Step l. 


Step 2. 


Step 3 


Step 5. 


Step 6. 


Step 7. 


Step 8. 


RESULT: 


Specify LAYERS 1 and 2 with the |ROUTING LAYERS| 
command. 


Use the |NUM P5 EXECUTES| command to specify 0-executions 
of PASS 5. | 


Proceed to start the router with one of the router 
commands (i.e., |ROUTE BOARD|) 


After the router has completed PASS 1 and/or PASS 2, 

use the |ROUTING LAYERS| command to specify LAYERS 

3,4. (i.e., HORIZONTAL LAYERS 3 VERTICAL 4). These layers 
must be valid routing layers. 


Use the |NUM P5 EXECUTES| command to specify the number 
of PASS 5 executions. 


Use the |P5 LAYER PAIRS| command to specify the PASS 5 
routing layers. (i.e., LAYERS 3 ard 4) 


Use the |SKIP PASS 1| and |SKIP PASS 2| commands to 
specify that PASS 1 and PASS 2 are to be skipped. 


Proceed to start the router. 


The system will route PASS 5 on layers 3 and 4. 


_ NOTE ON SINGLE LAYER BOARDS 


When specifying the PASS 5 layer pairs for a single layer board, the operator 
must specify the single layer number followed by a zero. For example, 1, 0 will — 
allow the system to route on layer 1 only. 
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|P5 JOG SIZES| (DEFAULT VALUE: 5 [for all executions] ) 


Use this command to specify the number of grid points a connect-line 
May turn vertically on a horizontal layer, and horizontally on a 
vertical layer. Routing "Jogs" allow the system to consider arn use 
available routing channels (per layer) before inserting necessary 
vias to complete a pin pair connection. 


EXAMPLE: |P5 JOG SIZES| (ENTER JOG SIZES) 6,20 |ENTER| 


o The keyboard input is the number of grid points. 


Oo The first execute of PASS 5 will jog connect-lines 
a maximum of 6 grid points. 


The second execute of PASS 5 will jog connect-lines 
a maximum of 20 grid points. 


EXAMPLE: JOG SIZE OF 6 


HORIZONTAL 
CONNECT—-LINE 
ON HORIZ. LAYER 


VERTICAL JOG 
ON HORIZ. LAYER 


q—V IA SYMBOL 


GRID 
POINTS 


VERTICAL 
CONNECT-—LINE HORIZONTAL JOG 


ON VERTICAL LAYER ON VERT. LAYER 


GRID 
POINTS 
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|P5 ROUTER TYPES| (DEFAULT VALUE:B [Both] ) 


Use this command to specify the router type(s) to be used by the system during 
PASS 5. The operator may specify the line probe router, maze runner or both. 


EXAMPLE: |P5 ROUTER TYPES| (TYPE OF ROUTER [L-M-B] -Keyboard- |ENTER| 


Input 
L = line probe router 
M = maze runner 
B = both 


The operator may specify a value for each execution of PASS 5. Separate 
each input with a blank space or comma. 


|P5 VIA ALLOWED] (DEFAULT VALUE: Y [YES]) 


Use this command to specify if the router is to use vias during 
PASS 5. 


EXAMPLE: |P5 VIA ALLOWED| (YES/NO PER PASS [Y/N]) -Keyboard- |ENTER| 
Input 


The operator may specify a value for each execution of PASS 5. 
Separate each Y or N with a blank Space or comma. 


|STATUS MESSAGE FREQUENCY | (DEFAULT VALUE: 10) 


Use this parameter to specify how frequently routing completion status is to be 
displayed on the function screen message line. The default value 10 indicates 
that the message is to be written after every 10 connection attempts. If the 
operator specifies a value of 0 for this parameter, no status messages will be 
written. 


FORMAT : P5-2: COMPLETES=XX FAILS=XX SKIPS=XX REMAINS=XX 
© P5-2 indicates PASS 5 execution 2. The execution number is only 
shown during PASS 5 since PASS 1 and PASS 2 only have one 
execution. 


Oo COMPLETES= - specifies the number of completed connections 
per pass execution. 


FAILS= - specifies the number of failed connections per 
pass execution. 


SKIPS= - specifies the number of skipped connections. 


REMAINS= —- specifies the number of remaining connections to 
be attempted in the pass executions. 


EXAMPLE : 


|STATUS MESSAGE FREQUENCY| (#ROUTE ATTEMPTS/STATUS MESSAG) 5 ENTER 
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THE STATUS MESSAGE DISPLAYED DURING ROUTING 


During routing, the syStem displays a message listing the status of the 
connections being routed by the Auto Router. The status message 
pertains only to the pass presently being routed ( 1.e., the number of 
fails listed in the status message is the number of connections that 
could not be routed in this PASS out of the connections that were 
attempted during this PASS ). The status message is updated after the 
number of attempted connections specified by the operator with the 
STATUS MSG FREQ command. The four categories listed in the status 
message are detailed below. 


The following figure illustrates the status message line. 


=~ Ga ane Gee Ger Gey GY Gum Ge ane Ge Gee GF Ge HR EF GE GD Ge GEE GEE Gee ew GES Ge Gre OF Ch GE Ger GH GS ee Ow GF GH OF SP Ge Gee GF CF Gow GE GH GNF Gee Ge Ge OF Gee Gee GY Ow Ge Ge OH GF Ge Ge Ge Gee aE aw 


| PASS : EXECUTION COMPLETES FAILS SKIPS REMAINS | 


ene Ge ame Gf Gee Ger Gee Gee GP Ge GP Gee Gee Ge Ge aE Ge Gee Gee Gee Gee Gee Gee cee Gee Gee OE Ge Ge Ge Gee Ge Gee Ge Gee Gee OF Ge om GH aes Gee Gee GB Gee GRE GEE Gee Ger Ge Gee Ges Ge GE aun Gee GG Cw Gee Ge Ge Ges Ge a= 


The Pass and Execution category lists the Pass being executed. The 
Execution category is only used for PASS 5 to specify which execution 
of PASS 5 is being executed. 


The Completes category lists the number of connections that the Auto 
Router successfully routed in this PASS. 


The Fails category lists the number of connections that the Auto 
Router could not route in this PASS. 


The Skips category lists the number of connections that the Auto 
Router did not attempt to route in this PASS because one of the 
component pins : 

- is outside of the Router Keepin area 


- 1S part of a net with a line width greater than the maximum line 
width being routed 


- causes a PhySical Design Rules Checking violation 
NOTE 


A pad-to-pad or line-to-pad violation will cause a 
skip for each component pin in violation. 
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- is not available on the layer being routed ( i.e., during PASS 5 
the Auto Router will not attempt to complete a connection to a 
component pin that can only be accessed from layer 2 if the routing 
layer pairs are layers 1 and 3 ) 


NOTE 


The Auto Router can route a connection to a via 
Or connect line that is connected to a component 
pin if the component pin itself is not available. 


- 1S outside of the router window ( if the operator has selected 
ROUTE BY WINDOW ) 


- iS not part of the nets being routed ( if the operator has selected 
ROUTE BY NET ) 


- is in a specified NO ROUTE NET ( if the operator has selected 
ROUTE BY NET ). 


The Auto Router will not attempt to route a connection if the routing 
area required to route the connection is larger than the amount of 
memory available. The amount of memory required to route a connection 
depends on the distance between the component pins, the routing grid 
Size, and the number of routing layers. 


The Remains category lists the number of connections left to be 
routed in this PASS. 


The following example illustrates the status message displayed during 
the second execution of PASS 5. The total number of connections that 
will be attempted during this execution of PASS 5 is 300. The Auto 
Router has completed 208 connections, failed to complete 28 connections, 
did not attempt to route 28 connections, and has 68 connections left to 
route. 


[| P5-2: COMPLETES=208 FAILS=26 SKIPS=20 REMAINS=6 6 | 
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Pl, P2, AND P5 JOG LIMITS 


Pl JOG LIMIT (DEFAULT VALUE : -1l) 
P2 JOG LIMIT (DEFAULT VALUE : -1l) 
P5 JOG LIMIT (DEFAULT VALUE : -l) 


The Auto-Router uses jogs, when necessary, to route connect-lines. 
This parameter specifies the maximum number of jogs that the 
Auto-Router can use on a connect-line. 


The route a connect-line travels perpendicular to the routing 

direction of the board layer is a jog. On a horizontal routing 

layer, a jog is the route that the connect-line travels in the vertical 
direction. 


This parameter specifies the maximum number of jogs that the 

Auto-Router is allowed to use on a connect-line. If the connect-line 
requires more jogs than the maximum limit specified with this parameter, 
the connect-line will not be routed. 


If the operator specifies a jog limit of five, the Auto-Router will 
route only the connect-lines with less than five jogs. A value of -l 
Specifies that there is no limit to the number of jogs that the 
Auto~Router can use on a connect-line. 


P5 VIA LIMITS (DEFAULT VALUE : -l) 


The Auto-Router uses vias in PASS 5 to complete connections on the 
board that were not routed in PASS 1 or PASS 2. This parameter 
Specifies the maximum number of vias that the Auto-Router can use 
on a connect-line. 


A via is a through-hole on the board that the Auto-~Router uses to 
route a connect-line from one board layer to another. 


This parameter specifies the maximum number of vias that the 
Auto~Router can use on a connect-line. If the connect-line requires 
more vias than the maximum number specified with this parameter, the 
Auto-Router will not route the connect-line. 


A value of ®6 specifies that the Auto-Router cannot use vias. A value 
of ~l specifies that the Auto-Router can use any number of viaS ona 
connect-line. 
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P5 VIA GRIDS (DEFAULT VALUE : X=@, Y=86) 


The Auto-Router useS via grids to determine the areas on the board 
where viasS can be placed. This parameter specifies the distance 
between via grids in both the X and Y directions. 


A via is a through-hole on the board that the Auto-Router uses to route 
a connect-line from one board layer to another. Vias are used by 

the Auto-Router in PASS 5 to route connect-lines that were not routed 
in PASS 1 or PASS 2. A via grid is the area on a board where the 
Auto-Router can place vias. The Auto-Router will place viaS on a 
connect-line only where via and routing grids line up. 


This parameter specifies the distance between via grids in both the X 
and Y directions. The Auto-Router will place via grids uniformly 
across the board at the distances specified by the operator. The 
operator can specify a distance between via grids in the X direction 
that is different than the distance between via grids in the Y 
direction. 


A list of via grids in both the X and Y directions must be specified 
for each PASS 5 execution. A value of @ specifies that there are no 
via grids and allows the Auto-Router to place vias on any routing grid. 


The following figure illustrates the placement of via grids on the 
board when the operator specifies an X and Y via grid of 108 mils. 
The grid size shown is 25 mils. 
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NOTES ON SETTING THE ROUTER PARAMETERS 


PASS 5 EXECUTIONS 


The operator may specify up to 10 executions of PASS 5 with the 
[NUM P5 EXECUTES| command. Each PASS 5 routing parameter may contain up 
to 10 values, one for each execution. When setting a PASS 5 parameter, 
input a comma or blank space between each value. 


EXAMPLE: |NUMBER P5 EXECUTES| 3 | ENTER | 
|PS5 PIN KEEP AWAY | 0, -l | ENTER | 


Result: During the first execution of PASS 5, the system uses a pin 
keep away value of 0. During the second execution, the 
system uses a pin keep away value of -l. 


NOTE: If the operator specifies 10 executions of PASS 5, and 
inputs only two values, the system will use the last value 
for the remaining executions. In the above example, the 
system would use a pin keep away value of-l for execution 3. 


Refer to the COMMAND DESCRIPTION section of the manual for the 
exact input sequence for each router parameter. 


DISPLAYING AND PRINTING THE ROUTER-CON TEXT FILE 


The operator may display and print the ROUTER-CON file. The ROUTER-CON 
file contains the latest auto-router parameters settings. Use the |LIST| 
command on the router parameters menu to list the file on the function 
screen. When the ROUTER-CON file is displayed, the operator may output 
the file to the matrix printer. Use the |PRINT| command at the top of the 
function screen to print the ROUTER-CON file. 
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EXAMPLE: ROUTER-CON TEXT FILE (ROUTER DEFAULT PARAMETERS) 


GRID SIZE 325 
-| HORIZONTAL LAYERS | 
VERTICAL LAYERS ; 2 


VERTICAL COMPONENT ROTATION 
DIAGONALS ALLOWED 

DEFAULT LINE WIDTH 312 
STATUS MESSAGE FREQUENCY :10 


ROUTE PASS 1 ROUTE PASS 2 
PASS 1] WINDOW EXPANSION: 5 PASS 2 WINDOW EXPANSION: 6 
PASS 1 PIN KEEP AWAY : 2 PASS 2 PIN KEEP AWAY =: 3 


PASS 5 LISTINGS 
# EXECUTIONS 22 


WINDOW EXPAND : 8 16 
PIN KEEP AWAY : 0 =] 
LAYER PAIRS ¢: 1:2 1:2 
JOG SIZES | > 5 5 
VIAS ALLOWED : YES YES 
ROUTER TYPE : BOTH BOIS © 


6. STARTING THE AUTO-ROUTER 


There are four commands used to start the auto-router. These commands 
allow the operator to selectively route a board drawing. 


Each command is described below. However, refer to COMMAND DESCRIPTION 
section of the manual for the exact input sequence for each command. 
| ROUTE BOARD| 
This command routes the actively displayed board drawing. |ROUTE BOARD| 
will attempt to route all non-interconnected nets on the drawing. This 


command has no effect on interactively placed connections, or connections 
placed with prior use of the router. 
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ts Which router will you be using (RSX or CoRouter) ? 
Type : : System type (RSX or CoRouter) 
Press : RETURN or ENTER 
Ze What are the board dimensions? 
NOTE 


Board dimension is Router Keepin Area dimension. 


Please enter board X value (in INCHES) : 


Type : Board width (in inches) 
Press : 3: RETURN or ENTER 


Please enter board Y value (in INCHES) : 


Type : : Board height (in inches) 
Press : : RETURN or ENTER 


3. Would you like to specify all the routing layer directions? 
(Y or N) : 


Type =: : Y or N 
Press =: : RETURN or ENTER 


NOTE 


If Y is specified, the system prompts with questions 
4 and 5. If N is specified, the system prompts with 
question 6. | 


4. Which are your VERTICAL routing layers? (Use 1-14 only) 
(Please use a space to separate each layer number) 


Vertical routing layers : 


Type : : Layer numbers of vertical routing layers 
Press : : RETURN or ENTER 


ae Which are your HORIZONTAL routing layers? (Use 1-14 only) 
(Please use a Space to separate each layer number) 


Horizontal routing layers : 


Type 


: : Layer numbers of vertical routing layers 
Press : 3: 


RETURN or ENTER 
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10. 


nie aes 
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What are your routing layers (use 1-14 only) (please use a space 
to separate each layer number)? 


Routing layers : 


Layer numbers of board layers to be routed 
RETURN or ENTER 


Type 3: 
Press 3: 


Which layer is the component side? 


Layer number of the component side 


Type : 
¢ RETURN or ENTER 


Press 


Which direction is the etch going on the component side 


H, V, or N (for etch direction) 
RETURN or ENTER 


Type : 
Press ;: 


Which layer is the solder side? 
Type : : Layer number of the solder side 
Press : : RETURN or ENTER 


Which direction is the etch going on the solder side (H, V, or N)? 


H, V, or N (for etch direction on solder side) 


Type $ 
: RETURN or ENTER 


Press 


ee 60 


Are there finger connectors on the edge of the board (Y or N)? 


Type :: Y orn 
Press : : RETURN or ENTER 
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If the operator specifies Y to question ll, the following USER ADVISORY 
will be displayed after all of the questions have been answered : 


12. 


13% 


14. 
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KKKKKKKKK KKK KEKE KEKE KEKE KER KEKE KEKE EE KEKREKKEEKKEKEKEEK 
USER ADVISORY 


If board contains CONNECTOR FINGERS without 
attached through-holes, then 

A rectangle (or multiple rectangles, if applicable) 
Should be placed on layer RL, completely encloSing 
the connector and extending to the first row or 
column of component pins. 


To determine layer RL, use the following logic : 


IF the connector is on the TOP or BOTTOM then 
RL = 220 + the horizontal layer that the 
| connector is on. 
IF the connector is on the LEFT or RIGHT side then 
RL = 220 + the vertical layer that the 


connector iS on. 
KEEKKEKKKEKKEKEKEKEEEKEE KEE KEKE KKK KKK KKEKKEKKIEKKRKKKKEEE 


- This USER ADVISORY describes Reverse Routing 
Direction rectangles that can be placed on the 
board drawing. For more information about 
Reverse Routing Direction rectangles, refer to 
Subsection 3. 


What is the primary component orientation (H, V, or N)? 


Type 


>: H, V, or N (for component orientation) 
Press : 


RETURN or ENTER 


ee ee 


Are the components mostly IC types or discretes (I or D)? 


Type : : I or D (for majority of component type) 
Press : : RETURN or ENTER 


Do any of the components have pins on 4 sides (Y or N)? 


Type =: : Y or N 
Press : : RETURN or ENTER 
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NOTE 


If Y is specified for question 14, the system 
prompts with question 15 and displays the following 
USER ADVISORY after all of the questions have been 
answered. If N is specified for question 14, the 
System prompts with question 16. 


HKEKKKKKE KEKE KEE KEKE KEKE KER KEE KEE EK KE EKEEEEKEKKKEKS 
USER ADVISORY 


If your board contains SMDs without through-holes, 

then PIN ESCAPES should be attached to each used 
in. , 

Dae ian Ouas CELE TE eA eee 


- A PIN ESCAPE is a via that the operator connects 
to the Surface Mounted Device (SMD) component-pin 
when the SMD device is placed on the board. 


15. Do most components have pins on 4 sides (Y or N)? 


Y or N 


Type : : 
¢ : RETURN or ENTER 


Press 
16. What is the default line width (in MILS)? 


Type : : Value (in mils) of default line width 
Press ; : RETURN or ENTER 


17. What is the typical IC pad Y and X value? 
Please enter the pad Y value (in MILS)? 


: Value (in mils) of pad height 
: RETURN or ENTER 


Type 
Press 


Please enter the pad X value (in MILS)? 


Value (in mils) of pad width 
RETURN or ENTER 


Type : 
Press ; 


18. What is the distance between PIN 1 and PIN 2 (in MILS) of a 
typical IC (if there are no ICs, enter 108)? 


Type : : Value (in mils) of the typical distance 
between pins 1 and 2 on an IC. 
Press : : RETURN or ENTER 


If there are no ICS on the board : 


Type 


: 100 mils 
Press : 


RETURN or ENTER 
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19. What is the line-to-line spacing requirement (in MILS)? 
Type : : Value (in mils) of the line-to-line spacing 
specified in PDRC-CON text file 
Press : : RETURN or ENTER 
NOTE 

If the operator has specified a line to line spacing 
that is small and a linewidth that is small, the system 
will prompt with the following : 


System recommends the following odd grid for routing ;: 


X Grids : X, X, X, XK, X 
Y Grids : X, X, X, X, X 


If odd grid is undeSirable, system will route with 25 mil uniform 
grid. Do you want uniform grid ? (Y/N) : 

Fnter : : Y 

Press ;: : RETURN or ENTER 


The system deletes the odd multiple grid that was recommended and 
uses a 25 mil uniform grid. 


Fnter : : N 
Press : : RETURN or ENTER 


The system will use the recommended odd multiple grid. 


CAUTION 
Using the odd multiple grid recommended by the 


system will make it extremely difficult to edit 
connect~-lines routed by the Auto-Router. 


20. Do you wish to SAVE_DWG_NEW_REV_AUTO between multiple executions 
of PASS 5 (Y or N)? 
Type =: : Y or N 
Press : : RETURN or ENTER 


After a few minutes, the system prompts : 


Analyzing your input data, Please standby! 
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USER 
this 
will 
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ADVISORIES associated with operator input will be displayed at 
time. The following USER ADVISORY will be displayed if the system 
use Channel Preference to route the board. 


KHKEKKEKKEKKEKEKRKEKEKEREEREREKEKKKKEKRKEKKEKKKKKRKKKKKKRKKKKKKK 
USER ADVISORY 

CHANNEL PREFERENCE is used in this route. Please 

make sure that the Router Keepin rectangle should 


have its lower left coordinate at a multiple of 


190 in both X and Y. 
KEE IKKKEKEKEKKEKEEE EEK EKEKEKEEEKEEREEKEEKERKEKKKKKKK KK 


All USER ADVISORIES are followed by the prompt : 
PLEASE HIT RETURN TO CONTINUE [S] : 
Press : :; RETURN 


After a few minutes, the system will display the following message 
on the terminal screen : 


The system will now replace the old ROUTER-CON or 
COROUTER-CON text file (if any) with a new one. 


The system then prompts : 
DO YOU WANT TO CONTINUE [Y/N] : 


Y 


Enter 7 
¢ RETURN or ENTER 


Press 


The system will create a new version of the ROUTER-CON or 
COROUTER-CON text file that will replace the existing version 

(if any). When the new version of the ROUTER-CON or COROUTER-CON 
text file has been created, the system prompts : 


Command completed! 


The operator iS now able to make selections from the menu 
displayed on the function screen. 


N 
RETURN or ENTER 


Enter : : 
Press : 3: 
The system will delete the new version of the ROUTER-CON or 
COROUTER-CON text file and save the existing version (if any). 
The system prompts : 


Existing ROUTER-CON or COROUTER-CON file (if any) is not 
affected. 


The operator is now able to make selections from the menu 
displayed on the function screen. 
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5.2.2 ERROR AND WARNING MESSAGES DISPLAYED BY THE INSIGHT PROGRAM 
The following error and WARNING messages might be displayed in response 
to operator input while running the INSIGHT program. 
*** Your response is not recognized. Please try again ! 
*** Layer out of range. Please try again ! 
*** Layer must be an integer. Please try again ! 
*** Layer cannot be duplicated. Please try again ! 
*** Board size must be >@ and <=65 in. Please try again ! 
*** Max. 8 routing layers allowed. 
If you wish to automatically route on more than 8 layers, 
please call TELESIS CUSTOMER SUPPORT. 
If not, please try again ! 
*** Even number of routing layers. The number of horizontal and 
vertical layers must be the same. 
Please try again ! 


*** COMPONENT SIDE is not a routing layer. Please try again ! 


*** Solder Side and Component Side must be on different routing layers. 
Please try again ! 


_*** SOLDER SIDE is not a routing layer. Please try again ! 


*** Warning: Component and Solder side has the same routing 
direction. 


*** Tine width must be >= 1 mil and <= 250 mils. Please try again ! 
*** Pad Y value must be >= 1. Please try again ! 
*** Pad X value must be >= 1. Please try again ! 
*** Spacing must be >= 1 mil and <= 258 mils. Please try again ! 
*** Board has edge connector : | 

Both component and solder side must be on routing or 

non-routing layers. Mixing is not allowed. 
*** WARNING ;: 

Board has edge connector, both component and solder side are 

on non-routing layers. 


Make sure each of the connector fingers has a through-hole on 
1G 


2/87 INTERCON-32J 


5.2.3 DISPLAYING AND MODIFYING AUTO-ROUTER PARAMETERS ASSIGNED BY 
THE INSIGHT PROGRAM 


Since the INSIGHT program automatically assigns Auto-Router parameters, 
check the ROUTER-CON or COROUTER-CON text file to ensure that 
Auto-Router parameters assigned by the INSIGHT program are acceptable 
for auto-routing the board. 


To call up the ROUTER-CON or COROUTER-CON text file, perform the 
following steps. 


Type : : @TEXT on the terminal keyboard 
Press : : RETURN or ENTER 


The system prompts : 
enter name of text file to be editted : 


Type : : ROUTER-CON or COROUTER-CON 
Press : : RETURN or ENTER 


The system prompts :; 


you will be editting an existing text file named 
ROUTER-CON rev l 
enter RETURN to continue : 


Press : : RETURN 


The ROUTER-CON text file is displayed on the terminal screen. 
The example of a ROUTER-CON text file illustrated on the following 
page lists the default parameter values used by the Auto-Router. 


NOTE 


Check the routing directions of the board layers 
to ensure that the horizontal and vertical routing 
directions of the board layers assigned by the 
INSIGHT program are acceptable. Ensure that the 
Auto-Router restrictions detailed in section 4 

are set. 


The operator can modify Auto-Router parameters by editing the 
ROUTER-CON or COROUTER-CON text file from the terminal. 


CAUTION 


If Auto-Router parameter values are changed manually 
by selecting the parameter command from the 

SET ROUTER PARMS menu, the ROUTER-CON or 
COROUTER-CON text file is returned to the standard 
format and cannot be used by the INSIGHT ROUTER. 
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The following example shows a ROUTER-CON or COROUTER-CON text file 
created by the INSIGHT program. Parentheses enclose operator comments 
to questions asked by the INSIGHT program. Information within 
parentheses is not visible to the Telesis system, only to the operator. 


I ES NN I! PON BETS = UEREE NEN) GUNES NE OTT NEE EET SL ET HN ENR eT RE ERR er GRR ORS ERR. A EN ERR = SE Sen SRNR TS TS | a NIN sR, ROT CNTY SMe a = SEA: - RST me emer 


| 

( 3; INSIGHT Version 1.0 Date : May 12, 1986 ) | 
( Telesis_router_type RSXROUTER ) | 
( Project_Name ACC-TEST ) | 
( board_dimension 4.590 4.30 ) | 
( routing_layers 1 2 ) | 
( edge_connector NO ) | 
( component_side_layer 1 ) | 
( component_Side_direction HORIZONTAL ) | 
( solder_side_layer 2 ) | 
( solder_Side_direction VERTICAL ) | 
( component_rotation VERTICAL ) | 
( component_mostly_discrete IC ) | 
( any_smd_component NO ) | 
( component_mostly_four_Sided NO ) | 
( default_line_width 12 ) | 
( typical_pin_size 58 58 ) | 
( typical_pin_spacing 198 ) | 
( line_line_spacing 12 ) | 
( grid_size 25 ) | 
( save_dwg_new_rev NO ) | 
GRID SIZE : 25 | 
HORIZONTAL LAYERS : 1 | 
VERTICAL LAYERS : 2 | 
COMPONENT ROTATION : VERTICAL | 
DIAGONAL ALLOWED : YES | 
DEFAULT LINE WIDTH : 12 | 
| | 

SKIP PASS 1 : NO | 
Pl WINDOW EXPANSION : 4 | 
Pl] PIN KEEP AWAY : @ | 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 


SKIP PASS 2 : NO 
P2 WINDOW EXPANSION : 4 
P2 PIN KEEP AWAY : 1 


NUMBER P5 EXECUTIONS : 4 

P5 PIN KEEP AWAYS : -1 -1 -1 -l 

P5 WINDOW EXPANSIONS : 8 286 46 180 

P5 LAYER PAIRS : 1 2 1 2 1 2 1 2 

P5 VIAS ALLOWED : YES YES YES YES 

P5 VIA LIMITS : 2 4 6 -l 

P5 VIA GRID SIZES : 60 686 806 06 @ ® ® @ 
P5 JOG SIZES : 6 12 20 4@ 

P5 JOG LIMITS : -l -1l -l1 -l1 

P5 ROUTE TYPE : 

ROUTE_BOARD 

( To activate the command on next line, remove the parentheses ) 
( SAVE_DRAWING_NEW_REV_AUTO ) 


ere ANNE: CN a EITC OR AE OIE EE ED RO SN os TERN IN ON ON TO LETS ES! SI ETL OT EEL NS A |: EER ST | ES EER I EN ET ET ERY EY eRe EI SS SENET UR | GN GNI IRE ERT NC RNA ETI gm SLT EE ERENT: GRE GET EEI Sa TEIN eRe: RN eam. hatte - 


M M M M 
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NOTE 


If the operator specified NO to question 28, the 
last two lines in the ROUTER-CON or COROUTER-CON 
text file would appear as shown in the previous 
example. If the operator specified YES to 
question 20, the parentheses around the last line 
would have been removed by the INSIGHT program. 


To auto-route the board after running the INSIGHT program, perform the 
following step. 


Select : : INSIGHT ROUTER from the ROUTER menu 


The system will retrieve the ROUTER-CON or COROUTER-CON text file 
and read the Auto-Router parameters. When the system encounters 
the keyword ROUTE_BOARD imbedded in the ROUTER-CON or COROUTER-CON 
text file, it will automatically route the board using the 
Auto-Router parameters assigned by the INSIGHT program. 


6. STARTING THE AUTO-ROUTER 


There are four commands used to start the Auto-Router. These commands 
allow the operator to selectively route a board drawing. Each command 
is described below. However, refer to the COMMAND DESCRIPTION section 
of the manual for the exact input sequence for each command. 


ROUTE BOARD 


This command routes the actively displayed board drawing and attempts 
to route all non-interconnected nets on the drawing. This command has 
no effect on interactively placed connections, or connections placed 
with prior use of the Auto-Router. 
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|ROUTE BY WINDOW | 


This command routes within a specified window on the active board 
drawing. Any two-pin connections with either or both pins outside this 
window will not be routed. 


EXAMPLE: | ROUTE BY WINDOW |ENTER| 


O is one corner of the rectangular window. 
O @ 2)is the opposite corner of the rectangular window. 


|ROUTE BY WINDOW| is useful in routing connections in areas of the 

board drawing where components are rotated against the majority component 
orientation. For example, if vertical component orientation 1s specified 
in the router parameters, the operator may change the |COMP ORIENTATION | 

parameter to horizontal, then window-in the area of the drawing to route 

those connections. 


| ROUTE NET| 
This command routes operator-specified nets. [ROUTE NET| is useful in 
routing crucial connections on the drawing prior to routing the entire 
drawing with the |ROUTE BOARD! command. 
EXAMPLE: |ROUTE NET| 4,5,6,7,10 |ENTER| 
Result: The system will route nets 4, 5, 6, 7, and 10. 


Oo The operator may specify the net name and/or the net number. 
Input a comma between each input. 


|ROUTE PIN PAIR] 


This command allows the operator to specify and route pin pairs. 
Crucial pin pair connections may be routed prior to using the 
|ROUTE BOARD| command to route the entire drawing. 


EXAMPLE: |ROUTE PIN PAIR| | ENTER| 


O 1S one component pin. 


O > 2 is the second component pin. Use |NEXT| after (? 2 to 
continue specifying pin pairs. 


NOTES : An error message will be displayed on the function 
screen if a pin pair does not belong to the same 
net, or if the connection has already been made. 


Pin pairs are only routed during PASS 5 using PASS 5 


parameters. The system will run PASS 5 the number of 
times specified by the NUM P5 EXECUTES parameter. 
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NOTE ON SET-UP FILES 


When the operator first uses one of these commands to start the auto— 
router, a long delay will occur while the system assembles the information 
needed to operate the router. The system collects this information from the 
board drawing, net-data-base, pin files, LAYERSTD file, and other prerequisite 
files. 


The systen uses this information with the router parameter settings 
to build set-up files,and a routing map of the board drawing. 


Once the set-up files have been created, the system preserves this 
information. Router start-up commands may be picked from this menu without an 
additional set-up delay. However, if |DONE| is picked to exit the router 
menus, the set-up files are deleted and must be rebuilt if the router is to be 
restarted. 


USING THE | CANCEL | COMMAND 


The operator may pick | CANCEL | when working on the router menus. If 
|CANCEL| is picked while the set-up files are being built, the system 
will delete the set-up files. However, if the set-up files have been 
built and the auto-router has started, the system will preserve the set-up files. 
completed connections on the drawing will be preserved. 


REPEATED USE OF THE ROUTER COMMANDS 


The operator may use one of the router start-up commands, repeat it, or 
use others as needed. This allows the operator to selectively route difficult 
connections first, then proceed to route the less difficult connections. 


CHANGING PARAMETERS BETWEEN USE OF THE ROUTER START-UP COMMANDS 


The operator may change parameters settings after uSing a router start-up 
command. However, there are three parameters that rebuild set-up files, and 
the routing map of the board drawing: 


ROUTER GRID SIZE 
COMP ORIENTATION 


ROUTING LAYERS | 


Any 


If any one parameter is reset after using a router start-up command, all or part 


of the set up files will be rebuilt. 
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THE BOARD DRAWING DISPLAY DURING ROUTING 


The following exanples illustrate the routed connections occurring during 
each PASS. These exanples adhere to the system default parameter settinas. 


GRID SIZE: 25 ROUTE PASS 1 
HORIZONTAL LAYERS : l PASS 1 WINDOW EXPANSION :5 
VERTICAL LAYERS : 2 PASS 1 PIN KEEP AWAY $2 


VERTICAL COMPONENT ROTATION 
DIAGONALS ALLOWED 

DEFAULT LINE WIDTH: 12 
STATUS MESSAGE FREQUENCY: 10 


NUM P5 EXECUTES: 2 ROUTE PASS 2 

P5 WINDOW EXPAN: 8 16 PASS 2 WINDOW EXPANSION :6 
P5 PIN KEEP AWAY: 0 -l | PASS 2 PIN KEEP AWAY .3 
P5 LAYER PAIRS: 1:2 1:2 

P5 JOG SIZES: 5 5 


P5 VIAS ALLOWED: YES YES 


During each PASS, the system does not change existing connections on the 
board drawing that were routed manually or with prior use of the auto-router. 


As the auto-router is running, the system builds a text file called ROUTER- 
LOG. This file summarizes routing statistics and failed connections during routing. 


When all routing passes are complete, the system executes the |RATSNEST! | 
command. Ratsnest connect-lines flag the connections that the router failed to 
complete. 


Pick: |ROUTE BOARD| 


PASS 1 EXECUTION 


O009g00 
OO0000 


ty) 
(> 


e 


Bey 6 
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PASS 2 EXECUTION 


O@O0obO IG 


PASS 14, PASS 2, PASS 5 
EXECUTED 
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J. THE ROUTER-LOG FILE 


The ROUTER-LOG is a text file that summarizes the results of the auto- 
router. This file opens when the operator picks the |ROUTER| command. It 
continues to gather information until the operator exits from the router 
menus. : 


If the system encounters an error when the router is started, the 
function screen message line displays: 


ERROR IN PROCESSING: CHECK-LOG FILE 


Use the |LIST ROUTER-LOG| command to display the file on the function 
screen. Use the [PRINT ROUTER-LOG| cammand to eae the file on the optional 
matrix printer. 


When |DONE] is picked to exit from the router menus, the system does 
not delete the ROUTER-LOG. However, when the operator picks |ROUTER| to 
re-open the router menus, the system deletes the existing ROUTER-LOG, then 
opens a new ROUTER-LOG file. 


EXAMPLE: ROUTER-LOG FILE 


ROUTER-LOG for project XXX drawing XXX started at 10-Oct-84 10:27: 7 
elapsed time CMPNET: O hr Omin 11sec (0.00 hr) 


approximate equivalent IC count = 4 


approximate board density = 1.13 ‘Sq. in per equivalent IC 
elapsed time for PADSIZ: 0 hr 3 min 34 sec (0.06 hr) 


number missing connections: 27 out of 27 

connections completion: 0.00% | 

total length of etch on the board: 0.00 inches 

total number of vias on the board: 0 

elapsed time for TRCNET: 0 hr Omin 25 sec’ (0.01 hr) 


GLOBAL ROUTING PARAMETERS 

grid size = 25 

routing layers = 1 HORIZONTAL 
2 VERTICAL 


minimum line/line spacing = 13 
minimum line/pad spacing = 13 
minimum pad/pad spacing = 13 


via diameter = 55 
diagonals allowed | 
no net with a line width greater than 12 mils will be routed 
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ROUTER-LOG (continued) 


ROUTING PARAMETERS FOR PASS 1 
window expansion = 5 
pin keep away = 2 


pass 1 statistics: completes = 10 fails = 0 
elapsed time for pass 1: Ohr Omin 48 sec (0.01 hr) 


ROUTING PARAMETERS FOR PASS 2 
window expansion = 6 
pin keep away = 3 


pass 2 statistics: completes = 7 fails = 0 
elapsed time for pass 2: Ohr Omin 26 sec’ (0.01 hr) 


ROUTING PARAMETERS FOR EXECUTION 1 OF PASS 5 
window expansion = 8 

pin keep away = 0 ; 

horizontal routing layer = l 

vertical routing layer = 2 

Jog size = 5 

vias allowed 

router type = BOTH 


pass 5 statistics: completes = 10 fails = 0 

elapsed time for pass 5: 0O hr 3 min 8 sec (0.05 hr) 
number missing connections: 0 out of 27 

connections completed: 100.00% 


total length of etch added by this route: 23.64 inches 
total number of vias added by this route: 12 

total length of etch on the board: 23.64 inches 

total number of vias on the board: 12 

number of vias/connections: 0.44 


8. VIA ELIMINATION (Optional) 


When the board drawing has been routed, the operator may eliminate 
unnecessary vias with the [VIA ELIMINATE| command. When |VIA ELIMINATE| 
is picked the system attempts to discard as many vias as possible. This 
command may also be used to eliminate vias on a manually routed drawing. 


Use the |SET NO VIA ELIM| command to specify nets (name ornumber) 
where vias are not to be eliminated. Use the |LIST NO VIA ELIM| command to 
list the nets specified. |DEL NO VIA ELIM| may be used to delete nets from 
the list. 


Refer to COMMAND DESCRIPTION section of the manual for the exact input 
sequence for each command. | 


NOTE: If the operator picks |VIA ELIMINATE] upon entering the router 
menus , the system will build the set-up files with the usual 
elay. 
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9. EDITING MANUALLY 
Use the EDIT CONNECTIONS command to interactively add and edit 
connections. This command allows editing without returning to the 
DESIGN BOARD menus. (Returning to the DESIGN BOARD menus would delete 
the router set-up files.) | : | 

EXAMPLE : Select EDIT CONNECTIONS from the AUTO ROUTER menu page 


The following menu is displayed : 


SARIN IRGmNS® ESSE A GERI PNG IER EOL AER OT Nn ER (AOE TCT REDO? CEGEMEY COORD her! Bn ee AERO ah etm I tna Ee = ALLO kt A WAN er 


ot ee oe [| STATUS | DISPLAY | CANCEL | 


om Gre GE ae axe Gms Gee GE GE GE © Oe Gm Gee GE Cm Ge Ge Om Ge we Gee WR Oe Gee Gee OE ee OR ee Cm em Gee ee Ge GF OE ae Gh Ge GE Gee OE ee ae GE Cee OE Gee GE ow OG GE GS & Ger 6H Gm Se Ge GE OF Gee GF GE Cw GF Ge GE ERT aw 


Gam wen Gee GE GE Ge Ger GE ENE Ge Ge Gwe Ge GE Gee Gee Ger GU GE Ge CF C= Bee CEE Ga Ge Ges Ge Gee GH Oe Ge ee GO Gm GE Ge Oe Ge Ge @ Ge & em Gh. Cee Caw Gt Co CF Gee @* Ge GG GH ae GS Ge GH Ge Ger Ge Ge @e aw Ge Ge oe ow a= am 


| | 
| SET LAYER PAIR | HIGHLIGHT NET | DEHIGHLIGHT NET | ADD CONNECTION | 


== tow Ger ee em Gas Om ae Gen Gee OF Ge OE GE GH GE. Gee Ge Gee BE Gm Que Ge Ge te Ges hE Coe Ger Gee Om GE Ge GH Gm: Ge Gen GH Gm Gt Ger am, Gee Gp a fer GE Ge GE es a= GF Gen Gee GH Gee GEr Gee Geer Ger Cer Oe Oe Oe Of Om CE OO eRe Oe oe 


| DELETE ELEMENT | HLIGHT NET NUMB | SET TRAP SIZE | SET LINE WIDTH | 
| | | | | 
| DELETE VERTEX | MOVE VERTEX | INSERT VERTEX | SET NECK WIDTH | 
| | | | | 
| DELETE SEGMENT | MOVE SEGMENT | | ZOOM RATIO | CHANGE | 
| | 

| DEL NET SECTION| MOVE SYMBOL | ROTATE SYMBOL | LIST ELEMENT | 


ae ee Ger Gee wee Ge es Ge Gee ae GE Gam GE Gr Ge GE SS er Gee Ge Ge Ce GE Gem Gee Ge a Ge Ge Ge Ge Ge Ge ee Oe Or Ge ee Gew Ce Ger Gee GEN Gee Gee Gaw GT Ger GD Gee Gwe Gee Gwe GG Ger GS Ga Ge Gy Gwe Gh Ger Gr GH Ge aw Ger Ge GE ae 


Select : : CHANGE 


The following menu is displayed : 


| DONE | WORLD | ROAM [|  °+#4| | STATUS | DISPLAY | CANCEL | 
| CHANGE | 
| | | CHG LAYR | | 
| CHANGE LAYER | CHANGE WIDTH | & WIDTH | ADD CONNECTION | 


mn ame Gos ane Gun Gee at Gees Gen Ee Ge Gee em Ges Ce GE CEP Ge Gen Gee Gen Gm Gee OE Gee Se Gee Gar Gan Gun Gs Gee Gan Gan Gre Ge Ge Gen Gay Gt Gee wee GU ee Ger Ge Gan Ges GEE Gar Ge er Gee EH Gee Gey Gee Gee Ges Ger Gan Ger GH Ge Ge Gm Gee Gee GH ame ane 


| CHANGE SEG LAYER| DELETE’ ELEMENT | SET LAYER PAIR | SET LINE WIDTH | 


mE Ga Ges Gen Gee Che Gey ee Cem aE Ga Ger Gee Gee Gw GEee Gee Gee Gu Gee Gee OOP OE EE Gee GE ee Oe GE Ge OE Gee ae fee Ew et ee Gee Gee Ge Oe Gee ee Om Ger ame Or = OF aw Ge GE am Gee @w Ge Ge @ eo Ge BG ar Ge GE am he Ge aw Ge an aw 


| MOVE SECTION | MOVE VERTEX | INSERT VERTEX | SET NECK WIDTH | 
| | | | | 
| DELETE SEGMENT | MOVE SEGMENT | ADD RECTANGLE |SET ACTIVE LAYER| 
| | | | | 
| DEL NET SECTION | MOVE SYMBOL | | LIST ELEMENT. | 


7. Gn @ Gee Gee Oe Gi Seo HED GEe Ge WP Ge Ge Gwe Gm GF Ge Ge Get Gm Gee Ge Gee Gee Ger SEX Gwe Ge Ce Go Ge Gee Caw Gee GE Ge Gee ame Gee Ges Gee G8 Gam ame Gee Ge ae Ge Ges Gee Ge Gee GE Ge Glee Ge GE Ge Gee Gee Ge Gee GF Gem Ge GF Gee Gre ane aan 
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The commands on these menu pages operate identically to those on the 
DESIGN BOARD menus. However, the NETLOCK parameter is always on and 
Cannot be turned off. 


When the operator selects DONE from either menu page, there is a 
Slight delay while the system incorporates all of the editing into the 
set-up files. 
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10. AUTO—ROUTER ERROR MESSAGES 
ERROR IN PROCESSING, CHECK LOG FILE 


This message will occur if the system locates anerror when the 
router is started. The operator must pick the |LIST ROUTER-LOG| 
command to display the error on the function screen. 


UNABLE TO FIND PDRC-CON 


The physical design rules checking file does not exist in the 
current directory, or in the SYSTEM-LIBRARY. If the file does 
exist, ensure the file is named PDRC-CON. (See PREREQUISITES TO 
OPERATING THE AUTO—ROUTER. ) 


UNABLE TO CREATE ROUTER-CON TEXT FILE 
UNABLE TO CREATE NEW ROUTER-LOG FILE 
UNABLE TO OPEN PDRC-CON TEXT FILE 
UNABLE TO OPEN ROUTER-CON FILE 


If any of these messages occur, the operator should check the amount 
of available disk space on the system. If the available disk space 
is low, the system will not create or open router files. 


ERROR: SAME LAYER SPECIFIED FOR HORIZ & VERT 


The operator specified the same layer for horizontal and vertical 
routing when using the |ROUTING LAYERS| command. 


UNABLE TO FIND THE VIA SYMBOL FILE 


A via symbol file must exist in the current project, or in the 
SYSTEM-LIBRARY. | 
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PINS ARE DIFFERENT NETS 


When using the |ROUTE PIN PAIR| command, the operator must ensure that 
the pins to be routed belong to the same net. 


PINS ALREADY CONNECTED 


This message may appear if the operator selects |ROUTE PIN PAIR 
[ROUTE BY NET|. The pins/nets specified were previously routed. 


or 


NO CONNECT FOUND, CONNECT-LINE NOT ADDED 


stem will not connect invalid nets, or pin pairs specified 
ce ce ee ROUTE NET| or |ROUTE PIN PAIR|. 
UNABLE TO FIND BOTH PINS 


When the 
both pins. 


ROUTE PIN PAIR| command is selected, the operator must pick 
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ll. ROUTING APPLICATIONS 


GENERAL APPROACH TO USING THE AUTO ROUTER 


When uSing the auto router, the operator may select and use any number 
of routing strategies; routing the entire board, routing by windows, routing 
by nets, and routing by pin pairs. Since the Telesis system allows 
the operator to choose routing strategies, auto routing can be selectively 
controlled _by "window", net, or pin pair prior to routing the entire board 
with the |ROUTE BOARD| command. 


For example, the operator may wish to route long I/O connections 
manually, then route the memory array with |ROUTE BY WINDOW|, then execute 
the |ROUTE BOARD| command to connect all remaining nets on the drawing. 


The operator may selectively change parameter settings prior to 
executing a particular routing strategy, thus controlling the types of 
connections occurring on the board during each route (i.e., diagonal 
corners, jog sizes, etc.). 


The PASS 1/PASS 2 routing algorithms are designed to route straight 
connections in the preferred and non-referred directions to the IC orien- 
tation with a 100-mil pad-to-pad spacing limitation. These algorithms 
operate very quickly due to the straightness of the connections, and the 
limited routing paths. Any net that cannot be auto routed with a PASS 
1/PASS 2 algorithm is a PASS 5 type connection. | 


The Telesis system contains two cost efficient routing algorithms 
available in PASS 5, the line probe and the maze runner. Cost is based 
upon connect line length and the number of vertices needed to route a net 
within the routing window. If both routing algorithms are specified in the 
routing parameters, the system first runs the line probe algorithm. This 
algorithm offers fast high quality routing with the least number of jogs, 
resulting in the lowest cost. 


The maze runner algorithm will attempt to route any connection that 
the line probe failed to complete. The maze runner maintains the higher 
completion percentage, however, cost is slightly greater due to the number 
of jogs required to route the connection. It is recommended that both 
algorithms be specified with the |P5 ROUTER TYPES 


After determining a strategy, the operator should select parameters 
that route connections on the board efficiently, thus allowing channels to 
remain open for long, complicated PASS 5 type connections. Although this 
may be difficult on a dense drawing, use the commands on the |EDIT CONNECTIONS| 
Menu, if necessary. Editing connections prior to restarting the router 
will allow a high completion percentage during PASS 5 connections. 


12/84 INTERCON-43 


RECOMMENDED ROUTING PARAMETERS 


The parameters outlined below are recommended for successful auto 
routing on many designs. While the parameters affect completion percentage, 
improper placement has a much greater influence on routing results. Board 
symbols should be placed so that the connections to be routed (ratsnest 
lines) are straight horizontal or straight vertical. 


The table below lists each recommended parameter based on a router 
grid size of 25 mils. The router line width plus the line-to-line spacing 
must be less than or equal to 25 mils. 


EXAMPLE: ROUTER LINE WIDTH = 12 MILS 
LINE TO LINE SPACING = 13 MILS 
25 MILS (equal to router 
grid size) 
PASS 1 PARAMETERS 
WINDOW EXPANSION = 5 
KEEP AWAY - 0 
PASS 2 PARAMETERS 
WINDOW EXPANSION = 3 
KEEP AWAY = 3 - if IC’s are 300 mils or more 


apart 


2 - if IC’s are 200 to 250 mils 
apart 


1 - if IC’s are 150 mils apart 


0 - if IC’s are 100 mils apart 
or less 


PASS 5 PARAMETERS ~ 2 EXECUTIONS 


EXECUTE 1 EXECUTE 2 


WINDOW EXPANSION 10 30 
KEEP AWAY 0 ~J 
JOG SIZE 5 20 


The routing parameters outlined above will assist the operator in 
achieving successful routing. However, the "fine tuning" of these 
oa ae (mostly PASS 5) may accomplish better results on unique 

ards. 
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STRATEGIES IN ROUTING SPECIFIC AREAS OF THE BOARD 


ROUTING THE MEMORY ARRAY 


The memory array below illustrates the versatility of the auto router 
in controlling the types of connections. By selecting the proper strategy 
and parameters, the memory array can be easily routed. 


Routing Strategy - |ROUTE BY WINDOW] 


Since the memory array is typically confined to one area of the board, 
the |ROUTE BY WINDOW| command may be used. This will keep memory type 
connections limited to the "windowed-in" area. 


The example assumes a router grid of 25 mils, 200-mil component 
spacing, and vertical component component orientation. PASS 2 routing 
will accomplish the results illustrated below. However, if the components 
are greater or less than 200 mils apart, with a grid size other than 25 
mils, specific experiments should be run to determine the best parameters. 


Rout ing Parameters 


DIAGONALS ALLOWED -—- YES 

SKIP PASS 1 - YES 

SKIP PASS 2 - NO 

NUM P5 EXECUTES - 0 

~P2 WINDOW EXPANSION - 4 

P2 PIN KEEP AWAY - 2 (based on 200-mil spacing) 


Starting the Router 


Pick: | ROUTE BY WINDOW! € 3 ENTER] 


RESULTING MEMORY ARRAY AFTER ROUTE 
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ROUTING CONNECTIONS TO THE POWER BUSS 


It is recommended that power buss routing be accomplished interactively 
with the |ADD CONNECTION| command prior to starting the auto-router. This 
allows the operator to add straight connect lines, if desired, with the 
least number of jogs. Manual routing of the power buss also allows the 
operator to control the number of available routing channels prior to 
starting PASS 1/PASS 2/PASS 5 routing. 
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1. INTRODUCTION TO SHAPES 


Shapes represent ground planes, solder masks, component pads, and areas 
of copper on specific layers of a board drawing. Adding shapes to a 
board drawing is one of the last steps in the process of deSigning a 
board and preparing it for photoplotting. 


Certain requirements must be met before the system will display the 
SHAPES menu and allow the operator to add a shape to a board drawing. 
Subsection 2 details the prerequisites of adding a a shape to a board 
drawing. 


A shape can only contain a certain number of lines depending on the 
number of void shapes and void circles within the shape. Physical 
DeSign Rules Checking ( PDRC ) can check shapes for certain violations. 
Subsection 3 details the limitations of shapes and of PDRC to check 
Shapes for violations. 


Creating and filling a shape simulates the photoplotting process. 

An unfilled shape cannot be photoplotted. After a shape has been 

added to a board drawing, void shapes or void circles can be added to 
the shape. Void shapes or circles are areas within the shape that will 
not fill when a FILL command is selected. Subsection 4 details 
procedures to create a shape, . add void shapes or void circles, and fill 
the Bnapey 


The system cannot fill any shape that contains errors. When the system 
attempts to fill a shape, an error log is created. This error log 
lists any errors that prohibited the system from filling the shape. 

_ Subsection 5 describes the error log and error messages that may be 
listed in the log. 
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2. PREREQUISITES TO CREATING OR EDITING SHAPES 


Before the system will open the SHAPES menu, there must be an 
APERTURE-TAB text file in the current project or in the SYSTEM-LIBRARY. 
The APERTURE-TAB text file should contain a variety of line apertures 
to fill the shape efficiently. | 


Before creating or editing a shape, it is recommended that : 
- The active board drawing be placed and routed 


- An unused or unreserved layer be used aS a shapes layer so 
that shapes can be blanked or unblanked from the board drawing 
without affecting the graphical display of other elements in 
the board drawing. 


3. LIMITATIONS OF SHAPES 


The following list summarizes the limitations of shapes used on a board 
drawing : 


- A shape, including void shapes and void circles, cannot 
contain more than a specific amount of lines. The number 
of lines allowed in a shape depends on the size of the shape 
and the number of voids used within the shape. If the 
operator exceeds this limit while creating the shape, the 
system displays an error message and the operator must correct 
the shape before continuing. 


- The system will add a shape to the board drawing even if the 
size or placement of the shape violates a Physical Design Rule. 


~ The system does not automatically add void shapes or void 
Circles to a shape; the operator must add these elements by 
using the ADD VOID SHAPE and ADD VOID CIRCLE commands. 


~ PDRC checks only void shapes for violations, void circles are 
not checked for violations. 


- Shapes can be checked against elements on other board layers 
for PDRC violations. Refer to POST PROCESSING subsection 3.3, 
for the procedures to specify PDRC checking between layers. © 


- A connect line that intersects a shape boundary line will not 
be flagged as a PDRC violation if the shape has the same net 
number as the connect line. To assign a net number to a shape 
refer to POST PROCESSING subsection 3.4. 
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4. CREATING A SHAPE 


The operator adds shapes to a board drawing uSing commands in the 


SHAPES menu. Before the system will display the SHAPES menu, there 
must be an APERTURE-TAB text file in the SYSTEM-LIBRARY or in the 


current project. Once the shape has been added tO a board drawing, the 
system displays the second page of the SHAPES menu. The second menu 
page contains commands to add void shapes or void circles to the shape, 
to edit the shape, or to fill the shape. 


The following list summarizes the steps involved in creating and 
filling a shape. 

1. Create the shape on the desired layer of the board drawing. 
2. Add void shapes or void circles to the shape ( optional ). 
3. Fill the shape ( mandatory for photoplotting ). 

4. Correct any errors ( optional ). 


The following sections detail the procedures to create a shape, to add 
void shapes or void circles to a shape, and finally to fill a shape. 


4.1 PROCEDURES TO CREATE A SHAPE 


To create a Shape and add it to an active board drawing, perform the 
following steps. 


NOTES 
There must be an APERTURE-TAB text file in the 
current project or in the SYSTEM-LIBRARY or the 
system will not open the SHAPES menu. Procedures 
to create an APERTURE-TAB text file are detailed 


in the POST PROCESSING section of this manual, 
Subsection 4. 


Shapes can only be added to an active board drawing 
from within the DESIGN BOARD menu. 


Select : : SHAPES from the DESIGN BOARD menu 


The following system prompt is displayed below the command line of 
the menu ; 


PROCESSING APERTURE-TAB TEXT FILE 
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After a brief interval, the system displays the following menu :; 


a: CIR! COTTER GR GEIS RTT CGR +: SIAN ERIE: GOTT GAR Ee Rn: ET EI SN AE RLS AT = CI OT GR GES GT ERNE SEE Eo gnEs We - 


| DONE | WORLD | ROAM | | STATUS | DISPLAY | 


a=. Gee G7 Ge aw ew Gan Ge. Gee Gh Gm er ome Gx a Gr Ge Ge GE Ge Gwe Gee Ge Ge Ge Ge Gee Ge GB Gee OP em GG Ge Ge = OF Ge Ge Gh Gee Ge Gr Ge Ge Gow Ge a= Ge Gs Gr Gm Gh GE @w Ge: Gee GH Gen Ge Gee Gee Ger Gur Gm: Ge OF. Go GF Ew aw 


a em he a ae ew Ge Ge Ge Gar Gm Ee am GE Ge Ge Gms ORs Ge Ge Ge Ge GE Ge EH Ger ame Om Gee OF Ge On © Ow OE OE OF Be EF Em Cm aw GF Om Ge Ge OF Ee Ge OF OF GF Ow & Ger EE Ge EET OFF ae OF EE @ Ge GNF GT Gee Bm: OP Om om 
eum en enw GU Gee Gms Gem OE Ger Ge Ce GED Ge Oh Ger GEE Ge GF Ee OF Gm GF Ge OD Gee @& Ge Ee Ow Ge ORD OF @e Ow & ee ES ow an OP OF OE Cm GF OF Cm 8 Om OD OF © Ge Ge GE aor Om. One OF Om OG Ge Om we OF Oe ee BT OF OF am 
ame ene an a Ge Gm Ge Gee Oe eee Gm Ge Ge Om GH Ge GE Oe Gee Oe ee OF GE GE Ow GE Om Ow OFF On OO & OF Gee OF aE OF Om GY aE & Ge Ge OF Oe OF we OF GF Ge Oe Ge Oe GH Oe aw Gr Gm Om Ge OF OF Ce OE GF Om a & CF wr aw 
ee Cue RE Gee Gee Ge Gem, GED Gee Oe Gee Gh: Gen CET Gm Ge: ae Ge ee ae Oe Oe ame Oe Ge OD GT ane OF one OE GW OE ae CE © Ge CET Oe ee OF Cee Or = Cm © Ge Ow Oh a GR OF Oe: Om Ger OE CED GRP Gos Ger GFT GET Ge Ge Cer GE ON Ons GE am OD 


=n enn awe ewe Gn eae Gm Gr Ge Gam Gas Gee Gem Ge Gee Ger Gm CET Ue GH aE Gee Ge GS Ge GH ae Gy GG Gy Ge & Gh Ge GF Gee Ge Gee OF GE Ge Ge Ge a= GU = Ge Gm Oe B= ae GH Ge Ges Ge Gwe Ge GH = Cem Ge OE OH Ge TE GE Om GE Gh a aE 


| | | | 
|LINE LOCK 45/ON | LINE LOCK 98/0ON | | LIST ELEMENT | 


om eae Gee Ger Gee erm Gee Ger Gee Gee Ger Gane GE Gm. Gee Gee Gus Ge aw Gee Gee Gee Er Gee Gee GE GH am Gee Gm ame coe Om Ge Ge om G GF we oS GE GH GET Gee GE GH a Cw GET Gee Gee Gm Gm GP aH Gee Gy Gee One Gee O8F Gee Gee OE Ge Or CH GOT OF oe eR 


Select ;: : SET ACTIVE LAYER 
The following system prompt is displayed below the command line of 
the menu : 
Layer : 
Enter : : A number to specify which layer of the board 
drawing the shape will be added to 


Press or 
Select : : ENTER 


Select : : ADD SHAPE 
The system flips to graphics mode : 
Select : : Points on the graphics screen to specify the 


Shape outline ( the shape outline must begin 
and end at the same point ) 


The system highlights the shape outline as it is being drawn and 
rubberbands the cursor. When the shape outline is completed : 


Select :; : ENTER from the command line of the menu 
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The system adds the shape to the active layer of the board drawing 
and displays the following menu : 


SEAT GE ATOR. eRe ees ene + I gee EE! RE ete I EE I REN NT SEO EE | IR NN IC SS SEU NENG GET EEN — GEIS ~ rere GRERASY an  ~ A A NDS EN ENTE: TC CEO. IT LT LTT TT BEEN | gL eNO 


| | WORLD | ROAM | | | STATUS | DISPLAY | CANCEL | 
| | 
| | | | | 
| ADD VOID SHAPE | ADD VOID CIRCLE] | SET TRAP SIZE | 
| | | | | 
| DELETE ELEMENT | | XHATCH PARAMS | | 
| | | | | 
| DELETE VERTEX | MOVE VERTEX | INSERT VERTEX | FILL CROSSHATCH | 
| | | | 
| DELETE SEGMENT | MOVE SEGMENT | | FILL SOLID | 
| | | | | 
| | MOVE SECTION | | LIST ELEMENT 


ome GT Ge a aaw eer Gx ee Gee @ SF @w GF Ge ee Ge Gee OF Gee Oe Ge Ge Ge Ge Ge a=e ow Ge Ge Gee om Ges Gwe of ane Gee Ge Gee Ge OP Ow Gp OF Ge Ge OF OF Gee ae @ Ge ae Ge Ge Ge Ger am GF OF Ge Ge 2 SF aw GD aw GE GE a= @ aw 


To exit the SHAPES menu without filling the shape : 
Select : : CANCEL from the command line of the menu 
The system displays the first menu page and the following warning 
message is displayed below the command line of the menu : 
WARNING : UNFILLED SHAPES WILL NOT BE PHOTOPLOTTED. 


Select : : DONE from the command line of the menu 


The shape is added to the specified layer of the board drawing. 
The DESIGN BOARD menu is displayed and the operator can continue 
to design the board by making additional selections from the menu. 


To add a void shape or void circle to the shape, proceed to subsection 
4.2 or 4.3, respectively. 


To fill the shape, proceed to subsection 4.4. 


To edit an existing shape, proceed to subsection 4.5. 
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4.2 ADDING VOID SHAPES TO SHAPES 
A void shape is an area within a shape that will not fill when the 
Shape is filled. Void shapes provide clearance for component pads, 


text strings, connect-lines, or any other type of element within a 
shape. 


The following figure illustrates a void shape within a shape. 
VOID CIRCLE 


SHAPE 


TEXT FOR SILKSCREEN VOID SHAPE 


To add a void shape to a shape, perform the following steps. 
From the second page of the SHAPES menu : 
Select : : ADD VOID SHAPE 
The system flips to graphics mode : 

Select : : Points on the graphics screen to specify the 
void shape outline ( the void shape outline 
must begin and end at the same point ) 

The system highlights the void shape outline as it is being drawn 
and rubberbands the cursor. When the void shape outline is 
complete : 

Select : : ENTER from the command line of the menu 
The system adds the void shape to the shape and redisplays the 
menu. The operator can make additional selections from the second 


menu page or select DONE from the command line to display the 
first menu page of the SHAPES menu. 
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4.3 ADDING A VOID CIRCLE TO A SHAPE 


A void circle is a circular area within a shape that will not fill when 
the shape is filled. Void circles provide clearance for component pads, 
mounting holes, or any other type of element within a shape. 


NOTE 


Void circles are not checked for PDRC violations. 


The following figure illustrates a void circle within a shape. 


MOUNTING HOLE 
ON BOARD OUTLINE 


VOID CIRCLE 


VOID SHAPE 


To add a void circle to a shape, perform the following steps. 
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From the second page of the SHAPES menu : 
Select : : ADD VOID CIRCLE 


The system flips to graphics mode : 


Select : : Two points on the graphics screen to specify 
the center and the radius of the circle, 
respectively 


The system displays a highlighted circle at the location specified 
by the operator : 


Select : : ENTER from the command line of the menu 


The system adds the void circle to the shape and redisplays the 
menu. The operator can make additional selections from the second 
menu page or select DONE from the command line to display the 
first menu page of the SHAPES menu. 
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4.4 FILLING A SHAPE 

Filling a shape simulates the photoplotting process and is a 
prerequisite to photoplotting a shape. If a shape can be filled, it 
can be photoplotted. If the operator exits the SHAPES menu without 


filling a shape, a warning meSSage is displayed on the screen and the 
unfilled shape will not be photoplotted. 


The second page of the SHAPES menu contains two FILL commands. 

FILL SOLID fills the shape completely, excluding void shapes or void 
Circles. FILL XHATCH fills the shape, excluding void shapes or void 
Circles, with a crosshatch pattern defined by crosshatch parameters. 


NOTE 


If the shape boundary intersects itself or a void 
Shape or void circle within the shape, the shape 
will not be filled and an error message will be 
displayed in the error log. 


FILL SOLID 


To £111 a shape completely, perform the following. 
Select : : FILL SOLID from the second page of the SHAPES menu , 


The shape is completely filled as illustrated below. 


VOID CIRCLE 


VOID SHAPE 


SOLID FILL 
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FILL CROSSHATCH 


A crosshatch fill is a series of parallel lines that are an equal 
distance from each other. Crosshatch parameters specify the linewidth, 
distance between, and direction of crosshatch lines. Before selecting 
crosshatch fill, the operator can set crosshatch parameters to specify 
the desired crosshatch pattern. 


To set the Crosshatch parameters, perform the following steps. 


NOTE 


Default crosshatch linewidth and spacing is 9. The 
default crosshatch pattern is horizontal and vertical. 


Select : : XHATCH PARAMS from the SHAPES menu 


The following menu is displayed : 


PAE: STIRS: SEELEE TT CE  ARONTON IT SES. 


| DONE | WORLD | ROAM | | LIst | STATUS | DISPLAY | | 
| | 
: | | | 

| XHATCH LIN WIDTH | | XHATCH LIN SPACE | | 
| | | | | 
| | | | | 
| | 

| HORZ XHATCH | VERT XHATCH | HRZ & VERT XHATCH| | 
[ | | | | 
| /// XHATCH | \\\ XHATCH | XXX XHATCH | | 
| | | | | 
| | | | | 

NOTE 


The APERTURE-TAB text file must contain an 
aperture that is the same size as the crosshatch 
line width specified or the system will not accept 
the entry and the following error message will be 
displayed below the command line of the menu : 


CROSSHATCH LINEWIDTH NOT FOUND IN APERTURE-TAB. 
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Select : : XHATCH LIN WIDTH 
The system prompts : 
WIDTH :; 
Enter : : A number to specify the line width of 
crosshatch lines 
Press or 
Select : : ENTER 
Select : : XHATCH LIN SPACE 
The system prompts ; 
SPACING : 
Enter : : A number to specify the spacing between 
crosshatch lines 
Press or 
Select : : ENTER 


Select : : The desired crosshatch pattern command 


No system prompt appears : 


Select : : DONE from the command line of the menu 


The system displays the second page of the SHAPES menu. 


Select ;: : FILL CROSSHATCH 


The shape is filled with the crosshatch pattern defined by the 
operator or the default pattern assigned by the system. 
NOTE 

Lines representing the shape outline or the outline 


of voids within the shape are filled at the 
crosshatch line width. 
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The following figure illustrates a shape containing a void shape and 
void circle that has been filled with a crosshatch fill. 


VOID CIRCLE 


VOID SHAPE 


CROSSHATCH FILL 


4.5 EDIT SHAPE 
To edit a shape that has previously been added to a board drawing, 
perform the following steps from within the DESIGN BOARD menu. 

Select : : SET ACTIVE LAYER from the first page of the 

SHAPES menu 
The system prompts : 
Layer : 
Enter : : Number to specify the layer that the shape 
1s on 


Press or 
Select : : ENTER 


Select : : EDIT SHAPE 


The system flips to graphics mode : 


Select : : The shape to be edited on the graphics screen 


The shape and any voids within the shape are highlighted on the 
Graphics screen : 
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Select : : ENTER from the command line of the menu 


The shape and any voids within the shape are dehighlighted on the 
graphics screen and any fill within the shape is removed. The 
second page of the SHAPES menu is displayed. 


Use the commands on the second menu page to change the shape or any 
voids within the shape. The COMMAND DESCRIPTION section of this manual 
details the procedures to use each command. 
NOTE 

To specify a void circle within a shape, you must 

use the FIND ARC command on the KEYPAD menu. 
5. ERROR MESSAGES 
Errors that prohibit the system from filling a shape are listed in the 


Shapefill error log. The shapefill error log is displayed on the 
screen when the system attempts to fill a shape that contains an error. 


The following figure illustrates the format of the shapefill error log. 


SHAPEFILL ERROR LOG 


PROJECT TEST 1 
DRAWING: PCB 1 


eee eer eee erereeeeer ere ee Pe ee Pee eer eee eer ee eee eee ee eee ere eee ere re 
Butterflies on layer 155 show fill errors 


Illegal Shape: shape intersects with itself 
at X25 , Y8 


kkk PICK kkk 
ahaal "PAGE->" to edit this shape. ahaha 
weK "CANCEL" to exit without filling shape.*** 


HH KKH HK HAHAHA KHER REAR 
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Error messages that may appear in the shapefill error log are listed 
below. 


ILLEGAL SHAPE : SHAPE INTERSECTS WITH ITSELF AT X, Y 


The shape outline intersects itself or a void outline. A void 
outline that intersects itself will also generate this error. 
Edit the shape so that there are no intersections between void 
outlines or shape outlines. 


SMALLEST APERTURE WILL NOT FIT IN SHAPE AT X, Y 


The smallest line width in the APERTURE-TAB text file is too 

large for the X and Y coordinate listed. Increase the size of the 
smallest area of the shape or edit the APERTURE-TAB text file so 
that it contains an aperture that is smaller than the smallest 
aperture presently in the file. 


THERE ARE TOO MANY EDGES IN THIS SHAPE. ONLY XXX EDGES ARE 
ALLOWED. THE NUMBER OF EDGES MUST BE REDUCED. 


Too many lines were used to create the shape and any voids within 
the shape. Reduce the number of lines in the shape or the number 
of voids in the shape. 


CANCEL DETECTED. SHAPEFILL ABORTED! 


The system started to fill the shape and the operator selected 
CANCEL before the fill was completed. Select a FILL command ana 
do not select CANCEL before the system has filled the shape. 


THE SHAPE HAS TOO MANY FILL LINES TO PUT INTO THE DATABASE. 
REDUCE EITHER THE NUMBER OF EDGES OR THE NUMBER OF VOIDS. 


There are too many lines required to fill the shape. The system 
does not have that much room in the database. Reduce the size of 
the shape or edit the APERTURE-TAB text file so that it contains 
an aperture that is larger than the largest aperture presently in 
the file. 


CROSSHATCH LINEWIDTH EXCEEDS NARROWEST PART OF SHAPE. 
The linewidth specified for the crosshatch fill is too large to 
fill the narrowest part of the shape. Reduce the size of the 


crosshatch linewidth or increase the size of the smallest area of 
the shape. 
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ILLEGAL CROSSHATCH LINE SPACING ( @ - 32767 ONLY ). 
The line spacing specified for the crosshatch fill is either less 


than @ or more than 32767. Change the crosshatch line spacing 
parameter so that is an allowable value. 
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THE NET COMPARE REPORT 


MH WN FE WN PO -—- 


USING THE §NETCOMPAREY COMMAND 
LIST OF DESIGN DRAFTING ERRORS 
LIST OF EXTRA CONNECTIONS 

LIST OF MISSING CONNECTIONS 
LIST OF UNASSIGNED COMPONENTS 
REPORT SUMMARY 


a, 


1. USING THE | NET COMPARE | COMMAND 


PURPOSE 


The |NET COMPARE| command is an aid in routing your board. 


As you place connections on the board, you may pick |NET COMPARE 
to compare the nets on the board to the net data base. 


When you pick |NET COMPARE|, the system prepares a 5 part report: 


1. SUMMARY OF DESIGN DRAFTING ERRORS 
2. EXTRA CONNECTIONS ON PCB 

3. MISSING CONNECTIONS ON PCB 

4. COMPONENTS NOT ASSIGNED ON PCB 

5. SUMMARY OF THE NET COMPARE REPORT 


You may use the [NET COMPARE| command as often as you like while 


Oe EE Ne NS eit: 


routing your board. Each time you repeat the command, the existing 
NET COMPARE REPORT is deleted and an up-to-date one 1S created. 


PREREQUISITES 


1. The board must be the active drawing. 


This is the only prerequisite for |NET COMPARE|. However, 
each part of the report has itS own prerequisites if it is 
to be useful to you. (See below under the description of 
each part of the report.) 


HOW TO USE THE COMMAND 


The Command Description Section of the Manual tells you how to use 
the |NET COMPARE] command. 
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2. LIST OF DESIGN DRAFTING ERRORS 


PURPOSE 


When you pick the |NET COMPARE| command, the system checks your board 


The results of this checking are listed in this part of the NET 
COMPARE REPORT. 


As when you pick |EXTRACT NETLIST|, the syst highlights design 
drafting errors on the graphics screen. 


EXAMPLE OF THE LIST 


on - 
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' ~ e 
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Plestirg arc ne eree 
HEP ECT) PASSIONS So MCE OR Shh Oe a Sere ee ee ee Te ee: 
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floziing end or ends 


PREREQUISITES 
1. The board must be the active drawing. 


Otherwise, there are no special prerequisites for this part 
of the report. You need not have completed the annotation 

or routing of your board. But, of course, you will receive a 
long list of missing reference designators and missing pin 
numbers if you have not yet placed these annotations on your 
board. | | 
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3. LIST OF EXTRA CONNECTIONS 


PURPOSE 


For this part of the report, the system campares your board with 
the net data base to see if there are any connections on your board that do 


not exist in the net data base. 


of the NET COMPARE REPORT. 


If there are, they are listed in this part 


The system looks only at board connections you have made to .camponents 
with assigned reference designators (OneS on which you have used the 
' [ASSIGN REF DES| command). Any other connections you have made on the 


board are ignored by the system in this part of the report. 


EXAMPLE OF THE LIST 


HE: COMPARE REPORT ¢ FC TO NET-TATAL BASE 


we 


| TO NET: 
| SCHEMATICS LOES 


“EXTRie CONNECTIONS ON PCE 


: #18 AT 21.35 
: #20 AT RPYLS 


; #19 AT 271.4 


$777777 AT RFI. 4 


NOT REFERENCE RPL.4A IN NET! 


2 #17 AT 21.10 


#i9 AT RFL.S 


17- JOn- 8D 


— —_ - ed _ ~_ -— — - ad - -~ — _ - - _ -_ - ad ~ _ a ~ o- - ~— ~ —_ -_ -_ Ed - ~ - -_ - 


PREREQUISITES 


1. The board must be the active drawing. 


2. There must be a net data base file in the current project file. 
3. You must have used the |ASSIGN REF DES| cammand on some of 

the board components. 
4. You must have placed some connections on the board. 
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4. LIST OF MISSING CONNECTIONS 


PURPOSE 


For this part of the report, the system compares your board with 
the net data base to see if there are any connections in the net data base 
that have not yet been made on the board. If there are, they are listed in 
this part of the NET COMPARE REPORT. | 


The system looks only at net data base connections to components 
with assigned reference designators (Ones on which you have used the 
_ [ASSIGN REF DES| command). Any other connections in the net data base 
are ignored by the system in this part of the report. 


The system does not include TESTPOINTS tn the list of unconnected pins. 


EXAMPLE OF THE LIST 
ae ae eee Ue Re 
NET COMCaSt PEON. fo poL Te yeTepste os r7 a, ae 
iy 
MPSCING FOLNECTIONS OV Prt ” ee 
neET# Mit MEME aan 
ee ee . & Stine 2 : . 
Oe a ea RE Fe ad eT een a oes oe aoe 
Laren 
I) Geass = et ee ” 
ees 


- - - -— = -_ = =e -—— lo > = - - ~ - - - - ”- =- -— = 7m @ ~ - = ~ -— = em - - - 


749 XZ a 
Jao 
Fot.2 
REZ. 4 
Key Fe a esas eet tas eit ee es te TG Ss ee oS et Se cay Se: ey 2 et Se Se 
J7.4 
R27 ,9 
FEI ,9 
Je Yo J3.8 
SFO .8 
| 193 9 13.9 
£26,2 
PFO.64 
104 rs,2 
R21,1 
RS | 
Zoocla 
105 CS.2 
RiS.1 
337 4 
bn te te & & 
222.4 
=) 1 ~<A 
ThA, 23 


PREREQUISITES 


1. The board must be the active drawing. 
2. There must be a net data base file in the current project file. 
3. You must have used the |ASSIGN REF DES| command on some of 

the board components. 
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5. LIST OF UNASSIGNED COMPONENTS 


PURPOSE 


For this part of the report, the system campares your board to the 
net data base to see if there are any reference designators in the net 
data base that you have not yet linked to board components using the 


|ASSIGN REF DES| command. 


the report. 


EXAMPLE OF THE LIST 


PREREQUISITES 


1. 
Ze 
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HFT COMPARE REF ORT 


COMPONENTS NOT 
PAR TNUMHER 


TOF IN 
IOMrIN 
TOT eM 
POR TN 
IOF in 
ITOQRIN 
INFIN 
TORT 
IOPITN 
TOVIN 
LOPIN 
IOFTh 
IQ’ cn 
IOFIM 
TOP IN 
IOFIN 


- -~ _- -- a _ ~ ~ ~ -_— ~ - -_ ~ ~~ ~ —m~ we 


RF ACK 
REACK 


— - ”- we -- -_ -~ —_ + — —_ ~- - - _ — - —_ ~ _ _ “_ ~- _ 


~ 


ASSIGNED ON PCR : 


; FCE 


BEE ODES 


art 


= MIGST 
FIN 


If there are, they are listed in this part of 


TO NF THD TA RAST 


fo COMWMEST Paes 
“ET HET MME 
i GN THD 


- 3 Ow 


~ ~ ~ ~ ~ ~ ae -~ —_ _ - - - -_ - _- 


- - -_ oo - —<_ — _ - 


The board must be the active drawing. 
There must be a net data base file in the current project 


file. 


6. __REPORT_SUMMARY 


PURPOSE 


At the end of the NET COMPARE REPORT, the system lists a summary of: 


@ EXTRA CONNECTIONS 
MISSING CONNECTIONS 
UNASSIGNED COMPONENTS 


EXAMPLE 


= EXTKA CONNECTIONS gp: PCE RETEC OTD 
YU MISSING CONNECTIONS NN PCO NOTECTEL 


2 MISSING/UNASSIONED COMPONENTS ON FOR 
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PHYSICAL DESIGN RULES CHECKING (DRC) | 


1. OVERVIEW OF PHYSICAL DRC 
2. USING THE PHYSICAL DRC COMMANDS 


3, THE VIOLATIONS REPORT 
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1. OVERVIEW OF PHYSICAL DRC 


PURPOSE 


The physical design rules checking capability aids you in routing your 


board. 


When you use the DRC commands, the system checks your board for these 
design rule violations: 


@ Line-to-line spacing violations 
@ Line-to-pad spacing violations 
@ Pad-to-pad spacing violations 


@® Tracewidths that are too narrow 


STEPS IN THE PHYSICAL DRC PROCESS 


STEP 1 Use the | INPUT DRC RULE| command to input the 
rules you want the system to use when it checks 
your board. 

STEP 2 Use the |DESIGN RULE CHK| command to instruct the 


_ system to check your board and create a violations 
report text file, and to flag violations on the 
graphics screen. 


PREREQUISITES FOR PHYSICAL DRC 


1. 


2. 
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The board drawing file must be the active drawing file. 


There must be a pin description text file for every symbol 
on the board. These pin files must be in the current project 
file or in the SYSTEM-LIBRARY. . 


There must be a LAYERSTD (LAYER STANDARD) file for this 
board in the current project file or in the SYSTEM—LIBRARY. 


2. USING THE PHYSICAL DRC COMMANDS 


| INPUT DRC RULE| 


| DESIGN RULE CHK| 


The Command Description Section of the manual tells you how to 
use ee commands. Below are same general principles to keep in mind as 


you use them. 


| INPUT DRC RULE| 


|DESIGN RULE CK| 
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When you use this cammand, the system pranpts 
you for the layers you want checked, and the 
minimum allowable widths you want to establish 
as rules. 


LAYERS - Usually you input all the layers on 
which you have placed connect lines. NOTE that 
the system checks each layer individually. It 
will not check for violations between lines on 
one layer and lines on another layer. This means 
that if you have placed connect lines on two 
different system layers that will eventually be. 
plotted on the same physical layer, violations 
between these lines will not be checked. 


VALUES - Input a value for each system pranpt: 


line-to-line space, line-to-pad space, pad-to-pad 
space, minimum tracewidth. 


DEFAULT VALUES - If you respond to a pranpt by 


picking |ENTER| instead of a value, the system 


will use zero for that value. 


You must use the | INPUT DRC RULE| command before 


using this cammand. If you do not, the system 
will display an error message that the rules file 
is missing. 


The system will not perform design rules checking 
if any pin files are missing; instead, it will 
display an error message. 


The system flags violations in the drawing display 
with an “X" mark. When you save the erantiss these 
Marks are saved with it. 


When you pick |DESIGN RULE CHK|, the system takes 
approximately 1/2 hour to ] hour to check your 
board depending on its size. 


REPEATING THE DRC COMMANDS 


It 1S your option to use the DRC commands after you have finished 
routing your board, or to use them more than once as you work on routing 
your board. 


You may repeat the DRC commands as often as you like. 


Each time you repeat the |INPUT DESIGN RULE| command, the previous 
rules file will be deleted unless you give the new file a different name. 


Each time you repeat the |DESIGN RULE CHK| command, the previous 
violations report file will be deleted unless you give the new file a different 
name. The previous "X" marks will also be deleted. 
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3. THE VIOLATIONS REPORT 
The violations report is a text file created by the system 
listing the following informations: 
@ RULES 
@ VIOLATIONS 
@ NUMBER OF VIAS ON THE BOARD 


@ TOTAL NUMBER OF VIOLATIONS ON EACH LAYER 


EXAMPLE 


PHYSICAL DRC VIOLATIONS daten04-MAY-92 timesz20 20:27 


Spacing checks wili be performed 


min LIN to LIN spacings 10° 
i min LIN to PAD spacings 10 
min PAD to PAD spacinga 19 
Minimum trace width will be checked. Min values i2 


HORIZONTAL TO VERTICAL LINE FAYLTS 


line(widths 12 > at vga or Se 8830 to 9100 , 88S0 in vitolation 
with line(width= 12 > at 9100 , 8800 Lo 9100 , 8830 
actual spacing a= 0 (mins 10) 
; None 
: HORIZONTAL TO 435 DECREE LINE FAULTS 
None 
t 
: 
| VERTICAL TO 43 DEGREE LINE FAULTS 
None 
l 
{ 
PAD TO PAD FAULTS 
None 
l 
HORIZONTAL LINE TO PAD FAULTS 
line(widthe 12 > at 9673. 7500 to 97235 , 7300 tn violation 
with via pad at 9675, 7300 
actual spacino = 0 (mine 10) ‘ 
| line(widths 12 >) at 10250 , 8650 to 10425 . 6630 in violation 
; with component pad on Q3 pin 2 
actual spacing ae» 0 (mins 10) 
fine(widths 12 > at 10325 _ , 8350 to 10330 , 83350 in violation 
with component pad on Q4 pin i 
. actual spacinge = 06 (mins 10) 
line(widths= 12 » at 10250 84650 to 10423 , 8420 in violation 
with component pad on Q3 pin 1} 
actual spacing «= 4 (mins 10) 
line(width= 12 >» at 11000 , 4600 to 11030 , 66006 in violation 
with via oad at 11050 , 64600 
. actual spacing = 0 (mine 10) 
Line(widths 12 > at 128238. 3930 to 12878 39390 in violation 
with via pad at 12873 $9350 
actual soacing « Q (mins 10) 


{ — 
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we eee a ee 


ate w 


oe ee = 


Be te ne ee re ree ee 


HORIZONTAL LINE TO PAD FAULTS 
rine(widthe 12 > at Carley ote Bast t 9 9208 
with via pat at PLOG. 4 88590 
actual spacina = C ‘mins 10) 
Line(widthe i2 > @ 1,50, 67% rae 9850 
with comsonent pad on $3 pin }t 
actual spacing = Q (mines *Q) 
line(width= 122 ») at 9950 , 8800 to 1G:50 
with component pad on D14 pin i 
actuai gpacina 2 Q (mine 10) 
itnetwidthe if Y vat 10230: ; 707% to 10400 
with comsonent pad on R3 pin -2 
actual enacing = Q (mine 103 
line(width= 12 ~~) at 5,890 , 6325 to 10825 
with component pad on C3 pin 2 
actual spacing *%= 4 (mine 10) 
line(width= 12 » at $9850, 6§$2t to i: 1050 
wtth via pad at 11059 , 650690 
actual soacing = QO (mine 19) 
Tine(width2z 12 ete PEOSO 3 63525 to 11100 
with vie pad at 1!:059 , 6500 
actual spacing = Q “mins 10) 
line(widtha= 12 ») at 312700 =~, 733506 to 13150 
with compenent pad on R12 pan 4 
actual spacing = 4 (mins 10) 
line(widths 31 At POCO: -, oe - aya to 133%50 
wtth vita pad at 13300 . $875 
actual spacina 3 Q (mina 14) 
line vidtha L2 Y at Lease, 40G6 to i:2450 
ET, SOA EAA ee eR Sa mene 3 
Vite bate watl. oo FAD PAM bao 
Linmedtcwidthea 2 » at 65250 769G to 8520 
with via oad at 85594 7650 
actual spacing = G (mins 10) 
iimet(widthe 12 ») at ¥330 , 8$2% to 93350 
with via pad at $3350 8850 
actual spacing » Q (mine 30> 
linet(widtha 31 » at ie a ee 36738 to 9778 
with comoonent pad on $4 pin i 
actual spacing =» 7 (Bins iQ) 
linetcwidths 313 > at F7TTS> 3675 to 97753 
with component pad on S@. pin 4 
actuai spacing a ? (mins 10) 
Tinetwrdth= 12 > at 9830, 6600 to 9630 
with component pad on $3 pin 1 
actual spacing = 7? (mine 1o> 
line(widtha 12 » at 9950 , 846350 to 9930 
with component pad on D014 pin t 
actual spacing = 4 (mins 10) 
Lline(widthsa 12 » at 167350 , 7978 to 10250 
with component pad on R33 pin 2 
actual spacing = 4 (mina 10> 
line(width= 12 >) at 21030 , 6500 to 11050 
with vita pad at 1105 ; 6369 
actual spacing = 0 (mins to) 
line(widths [2 » at 113400 , 8225 to 11400 
with component pad on 23 pin 12 
actual aera = Q (mins 10) 
kine(widthe 12 ») at L700. -; 8150 to 11790 
with component ae on 23 pin 9 
actual spacing « 9 (mine 10) 
line(widths 12 >» at 1190 ~= =~, 8125 to 11800 
with component pad on 23 pin 8 
actual spacing = Q (mines 10) 
immetCwidthsw 12 > at 11700 , 6400 to 11900 
with component pad an 212 pin 6 
actual spacing = 0 (mins 19) 
line(widthe 12 >» at 11900 , 67290 to 119090 
with component pad on 210 pin ? 
actual spactng = Q (mina 10) 
line(width= 12 ») at {£28530 . $050 to 12830 
with component pad on Ri pin 2 
actual spvacina 2 4 (mins 1G) 
line(widths= 12 » at 3135150, 7350 to 13:50 
with component pad on R12 pin 1 
actual spacing = 0 (mine 1Q) 
linewidths 31 Mb -8t 1339350 .; $3500 to 13350 
with via pad at 13306 =, 38738 
actual spacing s 4 (mins 10> 
45 DECREE LINE TO PAD FAULTS 
lime(widths 12 ») at 134350 , 60900 to 13479 
with component pad on J4 pin 3 
actual spacing =» QO (mina 10) 
LINES 


TRACEWICTH FAULTS FOR HORIZONTAL 


None 


TRACEWIUTH FAULTS FOR 


Mone 


TRACEWIOTH FAULTS TOR 48 


None 


layer \ 
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ARTWORK 


GENERAL INFORMATION... cccccvccccccscvceccves 
HOW TO INPUT THE PHOTOPLOT-PAR TEXT FILE..... 
Zed. PURPOSE 6 6:6 06 250'4.056. 6 64.9.00.0.0 6 w:566-5 6 6 8 Se 6 88 
2.2 NAME AND LOCATION OF THE FILE........... 


2.3 REQUIRED CONTENTS AND FORMAT OF 
THE I DE ew lee ae oe: Ow Bae 0, a al lo cae hea wees 


2.4 RSX SPLIT-PLANES INCLUDED IN THE FILE... 
HOW TO INPUT THE PHOTOPLOT-CON TEXT FILE..... 
HOW TO INPUT THE APERTURE-TAB TEXT FILE...... 
HOW TO USE THE CREATE PHOTOPLOT COMMAND...... 


CHECKING ARTWORK BY USING THE 
PENPLOT ARTWORK COMMAND ocicte coeca sooo erehiee 62S: d oes 


COPYING ARTWORK FILES TO AND FROM A 
GERBER-FORMATTED PAP ES 6 166-66) Sue. 6% oe See Oe ee 


USING THE FILL PENPLOT COMMAND ( OPTIONAL ).. 


53 
59 


1. GENERAL INFORMATION 
PURPOSE OF ARTWORK CAPABILITY 


The Telesis artwork capability enables you to photoplot your board 
design uSing a Gerber photoplotter in the 62090 series. 


You use the artwork capability, first, to produce artwork files ( an 
artwork file is a text file containing all the information needed to 
photoplot a single filmsheet; such as, coordinates, line widths, pad 
Shapes and sizes, and parameter values ). You then transfer these 
artwork files to a magnetic tape that is used as direct input to the 
photoplotter. The system formats both the artwork files and the tape 
for use with the Gerber photoplotters in the 6200 series. 


SUMMARY OF STEPS INVOLVED IN THE ARTWORK PROCESS 


Below iS a brief explanation of the steps you should follow in 
completing the artwork process on the Telesis system. Each step is 
detailed in the following sections. 


NOTE 


Before you begin the artwork process, you should 
already have created pin description files for all 
components on the board and a LAYERSTD file ( refer 
to the LIBRARY section, subsection PIN FILES and 
the PLACEMENT section, subsection PREPARATION ). 


1. INPUT A PHOTOPLOT-PAR TEXT FILE 

This is the photoplot parameter file. It specifies the parameter 
settings required by the Gerber photoplotter. You can omit this file 
if you wish to use the system default parameter values. 

2. INPUT A PHOTOPLOT-CON TEXT FILE 

This is the photoplot control file. It specifies the drawing layers 
to be photoplotted on any given filmsheet. Typically, you will list 
several filmsheets in one PHOTOPLOT-CON text file. 

3. INPUT AN APERTURE-TAB TEXT FILE 

This is the aperture table. It lists all of the line sizes and pad 


Shapes and sizes in your board deSign, and specifies the aperture 
Station to be used for each size. 
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STEP 4 USE THE |CREATE PHOTOPLOT| COMMAND 
This command does the following: 
@ Creates a PHOTOPLOT-LOG text file listing errors. 
@ Creates an artwork text file for each filmsheet you specified 
in the PHOTOPLOT-CON file. 
STEP 5 USE THE |PENPLOT ARTWORK| COMMAND 


This step is optional. Use this command to check your artwork 
files before photoplotting them. 


NOTE: PROCEED TO STEPS 6 AND 7 ONLY IF YOU HAVE - - MAGNETIC TAPE 
WITH YOUR SYSTEM 


STEP 6 USE THE |GERBER TO TAPE| COMMAND 


This command prepares the magnetic tape to receive your artwork 
files. 


STEP 7 USE THE |ARTFILE TO TAPE| COMMAND 


Use this command to specify the artwork files you wish to transfer 
to tape, and to transfer then. 
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2. HOW TO INPUT THE PHOTOPLOT-PAR TEXT FILE 
2.1 PURPOSE 
The PHOTOPLOT-PAR text file specifies parameter values that the 


Gerber photoplotter will use. The PHOTOPLOT-PAR text file is not 
required if you wish to use the system parameter default values. 


EXAMPLE 


( TYPICAL PHOTOPLOT PARAMETER FILE ) 


( FILE NAME : PHOTOPLOT-PAR ) 
DEVICE-TYPE GERBER6 2490 
CODE ASCII 


NUMBER-OF-WHEELS 1 
END-BLOCK-CHAR #* 
COORDINATES INCREMENTAL 
ENGLISH 

FORMAT 5.3 

LEADING-ZEROS NOT-SUPPRESS 
TRAILING-ZEROS NOT-SUPPRESS 
TEXT-THICKNESS .@12 
UNDEF-LINE-WIDTH .@12 
MACHINE-OFFSET @.8.0.0 
SPLIT-PLANE 5 123 4 5 
END 


2.2 NAME AND LOCATION OF THE FILE 


You must name this file PHOTOPLOT-PAR ( no spaces between any of the 
Characters ). The PHOTOPLOT-PAR file must be in the SYSTEM-LIBRARY or 
the current project when you use the CREATE PHOTOPLOT command. 


2.3 REQUIRED CONTENTS AND FORMAT OF THE FILE 


Contact the photoplotting service you will use to find out the proper 
values for the parameters. You may omit any parameter ( both keyword 
and value ) from the file if you wish to use the default value shown 

in the following table. Many of the parameters only have one allowable 
value. For convenience, you can omit these parameters from your file 
and use the default value. Each parameter must be placed at the 
beginning ot a new line. 
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CONTENTS 
DEVICE TYPE OF THE FORMAT: 
GERBER MACHINE BEING 
USED EXAMPLE: 

DEFAULT: 
CODE FORMAT: 

EXAMPLE: 

DEFAULT: 
NUMBER OF APERTURE FORMAT: 
WHEELS USED 

EXAMPLE : 


(table continued on next page) 
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FORMAT 
DEVICE-TYPE GERBER62xx 


DEVICE-TYPE GERBER6240 


Input a hyphen (-) and no blank spaces 
in the keyword: DEVICE-TYPE. 


Input at least one blank space after the 
keyword: DEVICE-TYPE. 


Input no blank spaces in the text: 
GERBER6 2xx. 


xx 1s the number of the particular device 
in the 6200 Serios. (Actually, your art- 
work tape will be usable with any Gerber 
photoplotter in the 6200 series regardless 
of the xx you Specify here.) 


GERBER6 200 


CODE ASCII 
CODE ASCII 


Input at least one blank space after the 
keyword: CODE. 


ASCII is the only allowable value for this 
parameter. 


Input no blank spaces in the word: ASCII. 


ASCII 


NUMBER-OF-WHEELS 1 
NUMBER OF WHEELS 1 


Input a hyphen (-) and no blank spaces in 
the keyword: NUMBER-OF-WHEELS. 


Input at least one blank space after the 
keyword: NUMBER-OF-WHEELS. 


(table continued fran previous page) 


NUMBER-OF-WHEELS The only allowable value for this parameter 
is l. 


DEFAULT: NUMBER-OF-WHEELS 1 


CHARACTER TO BE USED FORMAT: END-BLOCK-CHAR * 
AT THE END OF EACH 
BLOCK OF COORDINATES EXAMPLE: END-BLOCK-CHAR * 


Input a hyphen (~) and no blank spaces 
in the keyword: END-BLOCK-CHAR. 


Input at least one blank space after the 
keyword: END-BLOCK-CHAR. 


The only allowable value for this paramater 
ls the asterisk symbol (*). 


DEFAULT: END-BLOCK-CHAR * 


ABSOLUTE OR INCRE- FORMAT: COORDINATES ABSOLUTE or INCREMENTAL) 
EXAMPLE: COORDINATES ABSOLUTE 


DEFAULT: COORDINATES ASBOLUTE 


INPUT UNITS (for FORMAT: UNITS:ENGLISH or UNITS:METRIC 


machine offset,-. text 
thickness, and un- EXAMPLE: UNITS :METRIC 


defined line width) | 
DEFAULT: UNITS:ENGLISH 


Note that when you choose English of metric units, 
you are choosing an input value for this file only. 
THIS INPUT VALUE DOES NOT AFFECT ANY OTHER FILES IN 
YOUR PROJECT. 


You may change the unit of measurement at any time. 
However, note that when you choose a new unit of 
measurement, ONLY THOSE VALUES FOR INPUT UNITS 
FOLLOWING THAT UNIT OF MEASUREMENT ARE IN THAT UNIT. 


(table continued on following page) 
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(table continued fram previous page) 


a a ee 
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| ___ CONTENTS. | : 


ENGLISH OR METRIC FORMAT: ENGLISH OR METRIC 
UNITS FOR OUTPUT | 
EXAMPLE: ENGLISH 


DEFAULT: ENGLISH 


FORMAT OF COORDIN- FORMAT: FORMAT m.n 
ATES 
EXAMPLE: FORMAT 5.3 


Input at least one blank space after the 
keyword: FORMAT. — 


m indicates the number of spaces before the 
decimal point. n indicates the number of 
spaces after the decimal point. 


Input a period (.) between m and n with 
no blank spaces. 


4.4 and 5.3 are the only allowable values 
with ENGLISH coordinates (above). 


5.2 and 5.3 are the only allowable values 
with METRIC coordinates (above). We 
recommend 5.3 because it provides greater 
accuracy. 


DEFAULT: FORMAT 5.3 


SUPPRESS OR NOT- FORMAT: LEADING-ZEROS SUPPRESS or LEADING-ZEROS 


SUPPRESS | NOT~SUPPRESS 
LEADING ZEROS IN 
COORDINATE VALUES EXAMPLE: LEADING-ZEROS, NOT-SUPPRESS 


Input a hyphen (-) and no blank spaces in 
the keyword: LEADING-ZEROS. 


Input at least one blank space after the 
keyword: LEADING-ZEROS. 


Input a hyphen and no blank spaces in the 
word: NOT-SUPPRESS. 


DEFAULT: LEADING~-ZEROS NOT-SUPPRESS 


(table continued on next page) 
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(table continued from previous page) 


NOT-SUPPRESS TRAIL- FORMAT : 
ING ZEROS IN COOR- 
DINATE VALUES EXAMPLE: 
(TRAILING ZEROS 
parameter is ignored 
by CREATE PHOTOPLOT 
program.) 
DEFAULT: 
LINE THICKNESS TO BE FORMAT : 
USED FOR PHOTO- 
PLOTTING TEXT CHAR- EXAMPLE : 
ACTERS 
DEFAULT: 
LINE THICKNESS TO BE FORMAT : 
USED FOR PHOTO- 
PLOTTING LINES OF EXAMPLE : 
UNDEFINED (0) WIDTH 
IN THE BOARD DRAW 
ING 
DEFAULT: 


(table continued on next page) 
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_ keyword: 


TRAILING-ZEROS NOT-SUPPRESS 
TRAILING-ZEROS NOT-SUPPRESS 


Input a hyphen (=) and no blank spaces in 
the keyword: TRAILING-ZEROS. 


Input at least one blank space after the 
keyword: TRAILING-ZEROS. 


NOI-SUPPRESS is the only allowable value 
for this parameter. 


Input a hyphen (=) and no blank spaces in 
the word: NOI-SUPPRESS. 


TRAILING-ZEROS NOT-SUPPRESS 


TEXT-THICKNESS n 
TEXT-THICKNESS .012 


Input a hyphen (=) and no blank spaces in 
the keyword: TEXT~THICKNESS. 


Input at least one blank space after the 
TEXT-THICKNESS. 


n is a value in inches or millimeters 
(depending on which input unit you chose) 


Smallest line width shown in the APERTURE- 
TAB file. 


UNDEF-LINE-WIDTH n 
UNDEF-LINE-WIDTH .012 


Input two hyphens (-) and no blank spaces 
in the keyword: UNDEF-LINE-WIDTH. 


Input at least one blank space after the 
keyword: UNDEF-LINE-WIDTH. 


n is a value in inches or millimeters (de- 
pending on which input unit you chose.) 


Smallest line width shown in the APERTURE- 
TAB file. 


(table continued fran previous page) 


ee mere 
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OFFSET OF THE 0,0 FORMAT: §MACHINE-OFFSET x.y 

OF YOUR BOARD FROM | 

THE 0,0 (lower left EXAMPLE: MACHINE-OFFSET 2.0, 2.0 

corner) OF THE 

PHOTOPLOT FILM Input a hyphen (=) and no blank spaces in 
the keyword: MACHINE-OFFSET. 


Input at least one blank space after the 
keyword: MACHINE-OFFSET. 


x is the x offset; y is the y offset. 


Input a comma (,) between x and y with 
no blank spaces. 


If you placed a decimal point in the number 
the system assumes either inches or milli- 
meters, depending on which input unit you 
chose. If you did not place a decimal pt. 

- an the number, then the unit for the number 
is mils if you chose "English" as the input 
unit and board database units if you chose 
"metric" as the input unit. 


The x and y values may be no longer than 
5 digits. 


The upper and lower limits for x and y 
values are +32000 mils, expressed either 
as 32000 or 32.0. 


DEFAULT: MACHINE-OFFSET 0,0 


COMMENTS FORMAT: (text of comment) | 

You may optionally 

include information- EXAMPLE: (PHOTOPLOT~PAR FILE) 

al comments in this | 

file Place comments in parentheses. 


The comment text may be anything you wish. 
The system ignores all information placed 
in parentheses in a text file. 


| 
(table continued on next page) 
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( Table continued from previous page ) 


CONTENTS FORMAT 


SPLIT-PLANE SPLIT-~PLANE layer number net numbers 
( optional ) 


SPLIT-PLANE is the keyword ( must be 
entered as the first word on a new line ). 


Layer number specifies the imbedded plane 
layer that will be used as a split plane. 


Net numbers specify up to nine nets that 
will be included on the split plane layer. 


EXAMPLE : 
SPLIT-PLANE 5 123 45 


Layer 5, which is an imbedded plane, will 
be used aS a split plane layer. 

Nets numbered 1, 2, 3, 4, and 5 will be 
included on layer 5, as well as the net 
number of layer 5. 


END 


The keyword END must be entered as the 
last line of the PHOTOPLOT-PAR text 
file. 
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2.4 RSX SPLIT PLANES SPECIFIED IN THE FILE 


An imbedded plane iS an internal board layer that is made up entirely 
of copper. A split plane is an imbedded plane that is divided into 
more than one area of copper. 


An imbedded plane connects component pins in an extenSive net such as 
VCC or GND. Since copper is conductive, component pins connected to 
the copper will also be connected to each other. When the board is 
photoplotted, the system determines the net number of a component pin 
from information in the Device File. If the component pin net number 
matches an imbedded plane layer net number, the photoplotter flashes a 
thermal relief pad on the imbedded plane layer to connect the component 
pin to the copper on the layer. If the component pin net number does 
not match an imbedded plane layer net number, the photoplotter flashes 
an anti pad on the imbedded plane layer to isolate the component pin 
from the copper on the layer. 


The operator creates a split plane layer by adding a SPLIT-PLANE line 
to the PHOTOPLOT-PAR text file and adding lines to the corresponding 
layer of the board drawing. The SPLIT-PLANE entry in the 

PHOTOPLOT-~PAR text file specifies the imbedded plane layer that will be 
used aS a split plane layer and the net numbers that will be included 
on the layer. The lines on the corresponding board drawing layer 
represent the outlines of the different copper areas that will be 
photoplotted on the physical board layer. 


The system does not check to ensure that net numbers of component pins 
within a copper area match; the operator must ensure this by correct 
component placement. The system only knows that all component pins 
with a net number listed in the Split Plane entry will be connected to 
the copper on the Split Plane layer. The operator must divide the 
board drawing into different copper areas and place components in the 
correct copper area to ensure that component pins with different net 
numbers do not end up in the same copper area. | 


To specify an imbedded plane layer as a split plane, add the following 
line to the PHOTOPLOT-PAR text file : 


SPLIT~PLANE layer number net numbers contained on the layer 
EXAMPLE : SPLIT-PLANE 5123 4 5 
When the CREATE PHOTOPLOT command is selected, the system will 
flash a thermal relief pad on layer 5 for ALL component pins with 
a net number of 1, 2, 3, 4, and 5, or the net name of the 


net specified for layer 5 in the LAYERSTD file. Anti pads will 
be flashed on layer 5 for all other component pins. 
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WARNING 


Ensure that all components with component pins 

in the same net are placed in the Same copper area 
of the board. The system will not flag a warning 
Or error message if component pins of different 
nets are located in the same copper area. 


NOTES 
Separate the keyword from the layer number and the 
layer number from the net number(s) with at least 
one space. 


Separate different net numbers with a space. 


The split plane entry in the PHOTOPLOT-PAR text 
file can be used a maximum of five times. 


The LAYERSTD file entry for the layer is included 
on the split plane, allowing a maximum of ten 
net numbers to be specified on one layer. 


The order in which the nets are listed is not 
important; but if more than nine nets are listed, 


the system will display a Warning message and only 
the first nine net numbers will be used. 


EXAMPLE 


In the following example : 
- The LAYERSTD entry for layer 5 specifies an imbedded GND plane 


- The operator has divided layer 5 of the board drawing into 6 equal 
areas | 


- The operator has added the following line to the PHOTOPLOT-PAR 
text file : 


SPLIT-PLANE 5123 45 


The following figure illustrates the board drawing using the above 
information. 
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LAYERSTD 
FILE ENTRY 
LAYER 5 : 
IMBEDDED 
PLANE - 
GND 


NET NUMBER 
1 


NET NUMBER 
2 


NET NUMBER 
3 


NET NUMBER NET NUMBER 
4 5 


Net numbers are not assigned to specific copper areas by the 
system. It is up to the operator to place components with similar 
component pin net numbers in the same copper area. The copper 
areas illustrated in the figure above, are shown with net numbers 
to clarify the example only. 
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3. HOW TO INPUT THE PHOTOPLOT-CON TEXT FILE 


PURPOSE 


The PHOTOPLOT-CON (photoplot control) file is a list of filmsheets. 
It specifies the drawing layers to be photoplotted on each filmsheet. (When 
you use the |CREATE PHOTOPLOT| command, the system will create an artwork 
text file for each filmsheet you specify here.) 


EXAMPLE 


(SOLDER SIDE FILM) 

ARTWORK FIILM-2 

SOLDER-SIDE 

PLATING~-BAR 

TOOLING-CORNERS 
DRAWING-FORMAT 

(INTERNAL SIGNAL #1 FILM) 
ARTWORK FILM=3 

DBLAYER 3 

TOOLING-CORNERS 
DRAWING~FORMAT 

(INTERNAL SIGNAL #2 FILM) 
ARTWORK FILM-4 

DBLAYER 4 

TOOLING—CORNERS 
DRAWING-FORMAT 

(IMBEDDED GROUND PLANE FILM) 
ARTWORK FILM-5 

DBLAYER 5 

TOOLING-CORNERS 
DRAWING-FORMAT 

(IMBEDDED VOLTAGE PLANE FILM) 
ARTWORK FILM-6 

DBLAYER 6 

TOOLING-CORNERS 
DRAWING~FORMAT 

(COMPONENT SIDE SOLDER MASK FILM) 
| ARTWORK FILM-7 

t 


(FILE NAME: PHOTOPLOT-CON) 
ARTWORK FILM-1 


| (TYPICAL PHOTOPLOT CONTROL FILE) | | 
(COMPONENT SIDE FILM) 

| 

| 


FR Ge NET ERE NO INRPO: MURR, Tg Ot ere —a~ eye “ttc APR AEP ges 
DPA I mt DO FB 


COMPONENT SOLDER-MASK 
TOOLING—CORNERS 
DRAWING-FORMAT 
(SOLDER SIDE SOLDER MASK FILM) 
-ARTWORK FILM-8 
SOLDER-SOLDER-MASK 
TOOLING-CORNERS 
DRAWING-FORMAT 

i (SILKSCREEN FILM) 

ARTWORK FIIM-9 


ap CE a arm tM aH eet 


REFERENCE-DESIGNATOR 
TOOLING-CORNERS 
DRAWING-FORMAT 
(DRILL DRAWING FILM) 
ARTWORK FILM-10 
DRILL-CODE 
CARD-OUTLINE 
BOARD~DIMENSIONS 
TOOLING—CORNERS 


f DRAWING-FORMAT ; 
ee es 
wee 
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NAME AND LOCATION OF THE FILE 


You must name the file PHOTOPLOT-CON. It must be in the current project 
file or in the SYSTEM-LIBRARY when you use the |CREATE PHOTOPLOT| command. 


REQUIRED CONTENTS AND FORMAT OF THE FILE 


The PHOTOPLOT-CON file must contain one section for each £ ilmsheet you 
wish to describe. The table below describes the required contents and format 
to be used for each section. | 


You may input as many filmsheet sections as you wish. Input each section 
immediately below the previous one: 


CONTENTS 


FILMSHEET NAME 


LIST OF ALL DRAWING 
LAYERS TO BE PLOTTED 
ON THE FILMSHEET 
NAMED ABOVE 


FORMAT: 


EXAMPLE : 


FORMAT : 


EXAMPLE 


EXAMPLE 


(table continued on next page) 
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there should be no blank lines in the file. 


FORMAT 
ARTWORK (filmsheet name) 
ARTWORK FILM-1 


Input at least one blank space after the 
keyword: , ARIWORK. 


The filmsheet name may be up to 14 key- 


board characters with no blank spaces 
allowed. 


(layer name or layer number) 


1: COMPONENT-SIDE 


2 


DBLAYER 6 


Input each layer at the beginning of a 
new line. 


You may input either the layer name or 
the layer number. (However, you must 
input the layer number rather than the 
name if you have assigned the same layer 
name to more than one layer in the 
LAYERSTD file.) 


LAYER NAME: 

If you input a layer name, it should 
correspond exactly to a layer name in the 
LAYERSTD file. The name must have no 


(table continued from previous page) 
CONTENTS = | FORMAT 
blank spaces. 


LAYER NUMBER: 

If you input a layer number, it must 
have this format: DBLAYER n. 

The word DBLAYER must have no blank 
spaces, and it must be followed by at 
least one blank space. 

n may be any drawing layer (0-255). 


COMMENTS FORMAT: (text of comment) 

You may optionally 

include information- EXAMPLE: (Component-Side Film) 

al canments in this 

file Place the camments in parentheses. 


The canment text may be anything you wish. 


The system ignores all information placed 
in parentheses in a text file. 


END STATEMENT FORMAT : END 
EXAMPLE: END 


Input the word "END" as the last line of 
the file. | 
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4. HOW TO INPUT THE APERTURE-TAB TEXT FILE 


PURPOSE 


The APERTURE-TAB (aperture table) text file is a list of all 
line sizes and pad shapes occurring in a PC board design. The 
APERTURE-TAB text file assigns each pad shape and size to an 
aperture station on the photoplotter’s aperture wheel. The APERTURE-TAB 
is a necessary prerequisite for producing the artwork text file for 
the Gerber photoplotter. The example below illustrates a typical 
aperture table text file. 


EXAMPLE : APERTURE-TAB text file 


APERTURE-TAB 1 


(APERTURE~TAB) 

WHEEL 1 

1 CIRCLE=.055 D1O 
2 CIRCLE=.062 Dll 
3 CIRCLE=.065 D1l2 
4 CIRCLE=.075 D13 
5 CIRCLE=.080 D14 
6 CIRCLE=.095 . D15_ 
7 CIRCLE=.100 D16 
8 CIRCLE=.125 Dl? 
9 CIRCLE=.150 D18 
10 LINE=.010 D19 
11 LINE=.012 D70 
12 LINE=.015 D71 
13 LINE=.020 D20 
14 LINE=.025 D21 
15 LINE=.050 D22 
16 LINE=.100 - D23 
17 SQUARE=.062 D24 
18 SQUARE=.075 D25 
19 SQUARE=.080 D26 
20 SQUARE=.095 D2/ 
21 FLASH=AB00 D28 
(.050 THERMAL-RELIEF) 

22 FLASH=ABO01 D29 
(.060 THERMAL-RELIEF) 

23 FLASH=AB02 D72 
(.080 THERMAL-RELIEF) 

24 FLASH=AB05 D73 
(MOIRE PATTERN) 

END 
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NAMING THE APERTURE-TAB TEXT FILE 


When creating the APERTURE-TAB text file, the operator MUST name 
the file APERTURE-TAB. The file may be created with the |EDIT APERTURE-TAB| 
text leadthru, Telesis Keyboard Text Editor (VT101 or WYSE), or the 
Telesis Function Screen Editor. 


Aftr_creating, editing and saving the file, and when the operator 
uses the |CREATE PHOTOPLOT| command, the system looks for the APERTURE-TAB 
text file in the current project, then in the SYSTEM-LIBRARY. 


NOTE: If the operator picks |CREATE PHOTOPLOT|without the 
APERTURE-TAB text file the system will report, 


-NO APERTURE-TAB FILE- 


The APERTURE-TAB is a prerequisite to artwork generation. 
The system does not assign default line sizes and pad 
shapes to a PC board design, and will not proceed with 
|CREATE PHOTOPLOT| without the APERTURE-TAB file. 


USING THE APERTURE-TAB TEXT LEADTHRU. 


The text leadthru capability allows the operator to create the 
text file on the function screen, with the system maintaining 
the proper formatting requirements of the file. The operator 
simply uses the interactive commands on the |EDIT APERTURE-TAB| 
leadthru to input and edit the information contained in the file. 
The leadthru reduces the possibility of numerous formatting errors 
that could result when the text file is created on a text editor 
keyboard. 


When using the |EDIT APERTURE-TAB| leadthru, the system assists 
the operator in the following ways: 


l. Automatically names the text file APERTURE-TAB. 
2. Prompts the operator for a revision label. 


3. Automatically positions the cursor when the 
operator inputs information. 


4. Automatically inputs the keywords required in the file. 
5. Places parentheses ( ) around comment lines. 


6. Issues error messages if the operator-defined input 
is improperly formatted. 
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USING THE TEXT LEADTHRU TO NAME AND CREATE THE APERTURE-TAB FILE 


When the operator picks the|EDIT APERTURE-TAB| command, the 
system issues a prompt for a text file revision label (up to four 
alphanumeric characters). The revision label specified opens an 
existing APERTURE-TAB text file (of that revision) or opens a new 
file named APERTURE-TAB. If |ENTER| is picked without specifying a 
revision, the system simply opens the latest version of the 
file, or creates a new file named APERTURE~TAB. 


The operator may use the steps described below to create the 
APERTURE-TAB text file using the leadthru capability. 


STEP l. | TEXT LEADTHRU| 


Pick the |TEXT LEADTHRU| command to display the menu of leadthru 
options: 


EDIT DEVICE FILE 


STEP 2. |EDIT APERTURE-TAB| 


Pick the|EDIT APERTURE-TAB| command to open an existing 
APERTURE-TAB text file, or to create a new version of the file. 
The system first prompts for a revision label, then opens | 

the file specified by the revision. If an existing file is 

not found, the system creates a new file of the revision specified. 
The example below illustrates the input sequence when creating 

a new file: 


_ |EDIT APERTURE-TAB| (REV) 1 |ENTER| 
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When |ENTER| is picked, the system displays the following 
information on the graphics screen: 


(The cursor is positioned at the start of the comment 
line (APERTURE-TAB) .) 


The operator may now use the following commands to add 
information between (APERTURE-TAB) and the END statement: 


ADD APERTURE| 


ADD COMMENT] 
STEP 3. |ADD WHEEL| 


Pick the |ADD 5 WHEEL| command to specify the photoplotter 
aperture wheel number. |ADD WHEEL| opens the wheel section 
of the file, indicated by an asterisk (*) in the left margin. 
Currently, WHEEL 1 is the only allowable value. 


EXAMPLE: |ADD WHEEL| (WHEEL) 1 | ENTER| 


When ENTER is picked, the system displays the WHEEL line of the 
file, preceded by an asterisk. The asterisk indicates that the 
WHEEL section of the file is open for editing. 


The operator may now use the |ADD APERTURE| and |ADD COMMENT 
commands to add information to the WHEEL Section. 


If using the Telesis Keyboard or Function Screen Editor, input 
the keyword WHEEL, a blank space, then the number l. 
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STEP 4. (Optional) Choose English or Metric Units 


The system gives you a choice of English or metric units for 
Photoplot-PAR values. 


| UNITS sENGLISH| | UNITS :METRIC| 


If you do not make a choice, the default is English units. Note that 
when you choose English or metric units, you are choosing an input value 
for this file only. THIS INPUT VALUE DOES NOT AFFECT ANY OTHER FILES IN 
YOOR PROJECT. 


When you input a number for size, if a decimal point is part of the 
number, the system assumes either inches or millimeters (depending on the 
input unit you chose). If this number has no decimal point, the system 
assumes mils for English units input and board database units (.0lmm) for 
metric input. | 


You may change the unit of measurement at any time. However, note that 
wehn you choose a new unit of measurement, ONLY THOSE LINE SIZES AND PAD 
SHAPES FOLLOWING THAT UNIT OF MEASUREMENT ARE IN THAT-UNIT. Line sizes 
and pad shapes following the previously chosen unit are in that 
previously chosen unit of measurement. 


For example, in the file below, the circle is in metric units, while the 
Square is in English units. 


UNITS : ENGLISH 
1 SQUARE=.055 


+ et + t 
~~ 
- 
: 
un 
ui 


STEP 5. |ADD COMMENT| 
Sane ee ee ay eee et 


The operator may use the optional]ADD COMMENT| command to 
supply informational text into the file. A comment is always 
enclosed within parentheses ( ), and is ignored by the system 
when CREATE PHOTOPLOT processes the APERTURE-TAB file. 


EXAMPLE: |ADD COMMENT] (TEXT) STA APERTURE CODE |ENTER| 
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In the above example, the comment line provides the header > 
for the 24 station lines in the file. Comments may be 
conveniently placed above the related section or line entry, 
providing the additional information needed for easy 
interpretation of the file’s contents. 


NOTE: A maximum of 59 alphanumeric and/or blank. spaces 
may be included in a comment entry. If the keyboard 
input exceeds 59 characters, the system interrupts, 
then inserts the first 59 characters into the file. 
The system automatically inserts parentheses around 
Operator-defined text. 


If using the Telesis Keyboard or Function Screen Editor, 
input parentheses around line entries to be treated as 
comments. 


STEP 6. ADD APERTURE 


Pick the |ADD APERTURE| command to input the aperture wheel station 
numbers, aperture shapes, and aperture sizes occurring in the 
board design (i.e. each line width occurring in the board drawing, 
and each pad shape/size occurring in the pin files for components 

_ placed on the board). 


NOTE: There are 24 allowable stations on a photoplotter 
aperture wheel. Contact the photoplotting service 
for aperture station assignments for the various 
aperture shapes/sizes. 


EXAMPLE: |ADD APERTURE| (STATION NUMBER) 1 |ENTER] 


When ENTER is picked after specifying the aperture wheel 
station number, the system displays a menu of apertures: 


LINE| CIRCLE| 
| SQUARE RECTANGLE | 
OBLONG FLASH] 
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Select the desired aperture for the station number entered. The 
following prompts (in parentheses) are issued for each aperture listed 
below: 


LINE (WIDTH) CIRCLE (WIDTH) 
SQUARE (WIDTH) RECTANGLE (WIDTH, HEIGHT) 
OBLONG (WIDTH, HEIGHT) FLASH (FLASH NAME) 


EXAMPLE: |CIRCLE| (WIDTH) 55 _~ |ENTER| 


Input the aperture size, in mils or millimeters (depending upon which 
input unit you chose) for the selected shape. When |ENTER| is picked, 
the system displays the line in the file with the appropriate aperture 
station D-code in the right margin. For example, STATION 1 on the 
aperture wheel is always assigned the code D10 on the Gerber 6240 
Photoplotter. 


RESULT: 
APERTURE=TAB 1 
-_(APERTURE-TAB) 
* WHEEL 1 
* (STA APERTURE CODE) 
* 1 CIRCLE=.055 D1O 
END 


NOTE: When specifying a|FLASH|, ten alphanumeric characters 
may be used immediately after the equal (=) sign. The operator 
must be sure that the photoplotting service is able to interpret 
the FLASH name specified in the file. 


When using the Telesis Keyboard or Function Screen Editor 

to create the file, use the following format specification 

when adding aperture information to the file: 

FORMAT : (STATION NUMBER) (SHAPE)=(SIZE) (APERTURE STATION CODE) 
EXAMPLE 1: 1 LINE=.010 D10 

EXAMPLE 2: 2 CIRCLE=.062 Dll 


FOR LINE SIZE: 


Input the station number followed by a blank space, then 

the aperture shape immediately followed by an equal sign (=), 
then the line width in mils. There must be no blank spaces 
before or after the equals sign. 


7/85 POST-33 


FOR PAD SHAPE/SIZE: 


Use exactly the same format used in the pin files for pad 
shapes and sizes. For shapes with two size dimensions 
(OBLONGS and RECTANGLES) , the operator must make two entries 
in the text file, one showing width x height first, then 
one showing the height x width. For example: 


I OBLONG=.150x.100 D10 
2 OBLONG=.100X.150 DI1l 


This is required because the photoplotter will use two 
different aperture sizes to plot this shape/size depending 
on the vertical or nor izontal rotation of the symbol 

. containing this pad. 


APERTURE STATION CODE 


Input the aperture station D-code following the line or 
pad size. Input at lease one blank space before the station 
code. There must be no blank spaces in the code itself. 


There are 24 allowable station codes ( one for each of the 
24 stations on an es wheel) . 


(STA. D-CODE) _{STA D-CODE) (STA D-CODE) 


1 DLO 13. D20 Il D70 
2 Dll 14 Dal 12 D7l 
3 Dl22sti‘ézdSSSsC#@D 23 72 
4 D13 16 023 24 D73 
5 D14 17 24 
6 D15 18 p25 
7 D16 19 026 
8 D17 20  D27 
9 D18 21 28 
10 pig 22 29 


STEP 7. END STATEMEN? 


When using the [EDIT APERTURE-TAB| leadthru, the system automatically 
includes the END statement at the last line position. The cursor cannot 
be moved beyond the END statement. 


If using the Telesis Keyboard or Function Screen Editor, include 
the END statement as the last line of the file. 
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STEP 8. |DONE| 
wen RTARTA ERODE ETL 


Pick |DONE| when finished creating the APERTURE-TAB text file. To 
close the file, select one of the following commands: 


| SAVE FILE| - allows the operator to save the active version 
of the file, and to delete the previous version 
of the same revision. If the file is newly 
created, the system saves the file under the 
revision label specified when the file was 
opened, or with revision "1" if a (REV) was 
was not specified. 


Example: 
New file: APERTURE-TAB 


|SAVE FILE|: APERTURE-TAB 1] 
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|SAVE FILE NEW RV| - allows the operator to save the active file 
under a revision other than the one originally 
specified when the file was opened. The 
system does not delete the old version. 


If the active file is newly created without 
a revision originally specified, the system 
saves the file with the revision label input 
with the|SAVE FILE NEW RV| command. 


|CANCEL ACTIV FILE| - allows the operator to cancel the actively 
displayed file on the graphics screen without 
deleting the original (if it exists). The 
Original file maintains its original revision 
label. 


|EDIT FILE| - allows the operator to return to the active 
file for additional editing. 
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EDITING THE APERTURE-TAB TEXT FILE WITH THE TEXT LEADTHRU 


When creating the file, the operator may make additions or 
corrections. The file may also be re-opened at a later time to update 
any version of the file previously created. When re-opening the file, 
the operator must specify the revision label if the file is not 
the latest revision. When the system issues the (REV) prompt on 
the function screen, simply pick |ENTER| to open the latest revision. 


The following commands may be used to edit the APERTURE-TAB 
text file with the leadthru capability: 


CHANGE WHEEL _|DELETE SECTION 
CHANGE COMMENT | UNDELETE SECTION | 
CHANGE APERTURE | DELETE LINE 


UNDELETE LINE| 


POSITIONING THE CURSOR 


To edit the file, the operator must always position the cursor 
to the line to be edited. The cursor always remains in the left margin 
of the file and must be properly positioned . | 

For ADD commands during editing: 
Position the cursor to the line above the desired location 
of the addition. Lines positioned below the cursor will shift 
down when the new line is added. If the cursor is positioned 
at the END statement, the new line will be placed one line 
above the END statement. 


For CHANGE or DELETE commands: 
Move the cursor to the line to be changed or deleted. 
Use the following commands to move the cursor: 


|SEC UP| - moves the cursor up one section. 
|SEC DWN|- moves the cursor down one section. 
|LINE UP|- move the cursor up one line. 


| LINE DWN|- moves the cursor down one line. 
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THE DIFFERENCE BETWEEN A SECTION AND A LINE 


The system groups the information in the APERTURE-TAB file into 
sections of interrelated data. For example, the WHEEL section contains 
all information pertaining to the 24 stations on the aperture wheel. 
When editing lines within the WHEEL section, use the |LINE UP| and 
|LINE DWN| commands. 


While editing the WHEEL section, asterisks(*) are displayed 
at the left margin of the file. The asterisks highlight all lines 
within the WHEEL section of the file. When |DONE| is picked, the 
system repositions the cursor to the WHEEL line of the file, then 
cancels the asterisk display. 


When the cursor is positioned at the WHEEL line, use the|SEC DWN| 
command to move the cursor to the END statement. or the next WHEEL 
section of the file. Currently, WHEEL 1 is the only allowable wheel 
in the aperture table. If the cursor is positioned at the END 
statement, SEC UP will move the cursor to the WHEEL 1 line of the 
file. 


EXAMPLE: |LINE DWN| (PICKED 3 TIMES) 


* 2] FLASH=ABO00 D28 
* (.050 THERMAL RELIEF) 
Current * 22 FLASH=ABO01 — p29 
cursor--> *  (.060 THERMAL RELIEF) 
* 23 FLASH=AB02 D72 
New * (.080 THERMAL RELIEF) 
cursor--> * 24 FLASH-ABOS5 D73 
* 


~ (MOIRE PATTERN) 
END , 


EXAMPLE: |SEC DwN| 


APERTURE-TAB 
Current (APERTURE~-TAB) 
Cursor-—> _ WHEEL 1) 
(STA APERTURE CODE) 
New Cursor 1 CIRCLE=.055 D10 


Position ——> __ END 
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IF THE FILE IS LONGER THAN SHOWN ON THE GRAPHICS SCREEN 


If lines are added to the file after the graphics screen is full, 
the file scrolls up so that the bottom lines are visible and the top 
lines are not. Use the LINE and SEC softkeys to scroll the file to 
the lines to be edited. 


CHANGING INFORMATION IN THE FILE 


|CHANGE WHEEL | 


The |CHANGE WHEEL| command allows the operator to open the WHEEL 
section of the APERTURE-TAB file for editing. Before using the 
|CHANGE WHEEL| command, the operator must position the cursor to 
the WHEEL line. When the system prompts the operator for the 
WHEEL NUMBER, simply pick |ENTER| to open the WHEEL section, 
with the asterisk display highlighting in the left margin. 


Currently, WHEEL 1 is the only allowable value. 


|CHANGE APERTURE | 


The |CHANGE APERTURE| command allows editing of existing aperture 
Station line entries. The input Sequence for {CHANGE APERTURE} 1s 
the same as the input sequence for the |ADD APERTURE| command. 
However, the operator may skip any prompt, except shape, for any 
information that remains unchanged on the line being edited. 


EXAMPLE: Existing line entry: 
1 SQUARE=.062 D10 


|CHANGE APERTURE| (STATION NUMBER)  |ENTER| |SQUARE| 75 |ENTER| 
Resulting line entry: 
1 SQUARE=.075 D10 
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| CHANGE COMMENT | 


EXAMPLE: |CHANGE COMMENT | 


APERTURE-TAB 1 


(APERTURE-TAB) 
Cursor=-> _ (APERTURE TABLE FOR GERBER PHOTOPLOTTER) 
WHEEL 1 


(STA APERTURE CODE) 
1 CIRCLE=.055 D10 
2 CIRCLE=.062 Dll 


INPUT: CLOCK GENERATOR BOARD | ENTER | 


Result: The comment line is now changed to 
(CLOCK GENERATOR BOARD). 


APERTURE-TAB 1 


(APERTURE-TAB) 


Cursor=-> (CLOCK GENERATOR BOARD) 


~ WHEEL 1 
(STA APERTURE CODE) 
1 CIRCLE=.055 D10 
2 CIRCLE=.062 Dll 
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DELETING INFORMATION FROM THE FILE 


Use the following commands to DELETE and reinsert information 
on the file: 


|DELETE LINE] - allows deletion of a single line entry 
specified by the cursor position. 


| UNDELETE LINE|- allows reinsertion of the line deleted with 
| DELETE LINE| command. |UNDELETE LINE] may be used 
to reposition the line to another area of the 
file. The system restores the line below 
the new cursor position regardless of the 
line’s original placement. 


|DELETE SECTION|- allows deletion of a single section specified 
by the cursor position. The cursor must be 
positioned at the first line of the section to 
be deleted. 


| UNDELETE SECTION!- allows restoration of the last file section 
deleted. The deleted section may be restored 
to another location in the file. 


NOTE: The END statement cannot be deleted. 
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USING THE |DELETE LINE| AND |DELETE SECTION| COMMANDS 


EXAMPLE: Deleting a comment line from the WHEEL 1 section: 


APERTURE-TAB 1 


(APERTURE-TAB) 
(CLOCK GENERATOR BOARD) 
WHEEL 1] 

Cursor-> (STA APERTURE CODE) 


~ 1 CIRCLE=.055 D10 
2 CIRCLE=.062 Dll 


Pick: DELETE LINE 


When |DELETE LINE| is picked, the comment line 
(STA APERTURE CODE) is deleted from the file. 
The contents below the deleted line shift up, closing 


the open line. 


RESULT: 
APERTURE-TAB 1 
(APERTURE-TAB) 
(CLOCK GENERATOR BOARD) 
* WHEEL 1 
Cursor-> * 1 CIRCLE=.055 DLO 


* ~~ 2 CIRCLE=.062 Dll 


The operator may now use the |UNDELETE LINE| command to 
reinsert the line (STA APERTURE CODE) back into 

the file. Use the |LINE UP| commmand to position the cursor 
back the WHEEL 1 line, then pick |UNDELETE LINE| to reinsert it 


to its original position in the file. 
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EXAMPLE: |DELETE SECTION| 
(Deleting the WHEEL 1 section of the file.) | 


APERTURE-TAB 1 
(APERTURE-TAB) 
(CLOCK GENERATOR BOARD) 


Cursor -> _ WHEEL 1 
(STA APERTURE CODE) 
1 CIRCLE=.055 DLO 
2 CIRCLE=.062 Dil 
END 


Pick: |DELETE SECTION| 


RESULT : 


APERTURE-TAB 1 
(APERTURE-TAB) © 


(CLOCK GENERATOR BOARD) 
Cursor-> | _ END 


In the example above, the |DELETE SECTION| command deleted 
all lines in the WHEEL 1 section. Pick the |UNDELETE SECTION| 
command to reinsert the entire WHEEL 1 section back to 


the file. 


NOTE: When the cursor is positioned at the END statement, 
any line or section of text reinserted will be 


placed one line above END. 
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APERTURE TABLES NOT CREATED WITH THE EDIT APERTURE-TAB LEADTHRU 


Aperture table text files that were previously created with 
the Telesis Keyboard or Function Screen Editor may be edited using 
the |EDIT APERTURE-TAB| text leadthru. 


When the operator opens the file with the |EDIT APERTURE-TAB| 
command, the system checks it for formatting errors. If errors 
exist, the system issues a message on the function screen. This 
message states the number of existing faults. The file is then 
displayed on the graphics screen will all faulty lines: bracketed 
between parentheses ( ) and asterisks *. 


EXAMPLE = (* 1 CIRCLE= .055 D10*) 


In the above example, the line is incorrect due to a blank space 
between the equal sign (=) and the circle diameter (.055). Lines in 
error are displayed as comments and must be deleted prior to using 
the ADD commands to specify the correct information. 


APERTURE LIMITATIONS 


1. LIMITATION OF APERTURE SIZES AVAILABLE AT THE PHOTOPLOTTING 
SERVICE. 


Before completing the board drawing, contact the photoplotting 
service to be sure that all the apertures sizes are available. 
For example, if 1 mil lines are used in the board drawing, the 
photoplotting service may not have an aperture small enough to 
plot it. | 


2. LIMITATION OF 24 STATIONS ON THE APERTURE WHEEL 


Only 24 different aperture sizes can be placed on the 
aperture wheel at one time, and only one wheel can be used 
to plot a filmsheet. Therefore, each filmsheet cannot 
require more than 24 different apertures. If possible, 
design the board so that the number of line sizes and 
pad shape/sizes does not exceed 24. 
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5. HOW TO USE THE | CREATE PHOTOPLOT | COMMAND 


PURPOSE 


The purpose of the |CREATE PHOTOPLOT| command is to create an 
artwork text file for each filmsheet you specified in the PHOTOPLOT-CON 
file. Each artwork file contains the information needed by the photoplotter 
to plot a filmsheet. 


PREREQUISITES 
© The board drawing must be active. 


© Pin description files for every component on the board must be in the 
current project file or the SYSTEM—LIBRARY. 


© The LAYERSTD text file must be in the current project file or 
the SYSTEM-LIBRARY. 


© The PHOTOPLOT=PAR file (if you use one) must be in the current 
project file or the SYSTEM-LIBRARY. The PHOTOPLOT-PAR file is 
optional. (See p. BOARD-37.) 


© The PHOTOPLOT-CON file must be in the current project file or the 
SYSTEM—-LIBRARY. 


oO The APERTURF-TAB file must be in the current PEOIECE file or the 
SYSTEM-LIBRARY. 


NOTE: Currently, any circle or arc at-width will be plotted 
aS a Single line using undefined line aperture from the 
PHOTOPLOT-PAR file. 


HOW THE [CREATE PHOTOPLOT| COMMAND WORKS © 


When you pick |CREATE PHOTOPLOT|, the system creates two types of text 
files (the process takes from ] to several hours depending on the size of 
the board and the number of filmsheets involved): 


1. ARIWORK FILES 


The system gathers information from the board drawing, pin files, 
LAYERSTD, PHOTOPLOT~PAR, PHOTOPLOT-CON, and APERTURE~TAB files to 
create an artwork file for each filmsheet specified in the PHOTOPLOT-. 
Con file. The system will not create an artwork file if it finds 
Major erros in the information for that filmsheet. (See p. BOARD 54 
for a list of possible error messages.) 


The system names these artwork files by combining the filmsheet name 
you specified in the PHOTOPLOT-CON file with the suffix -ART. For 
example, if you input the filmsheet name "FILM-1" in the PHOTOPLOT-CON 
file, the system will create an artwork text file named "FILM-1-ART". 
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2. THE PHOTOPLOT-LOG 


The system also creates a text file named PHOTOPLOT-LOG. The 
PHOTOPLOT-LOG informs you of: 


@ Errors 


@ Whether or not an artwork file was created for each 
filmsheet 
@ Aperture station codes required for plotting each filmsheet. 


EXAMPLE OF THE PHOTOPLOT-LOG: 


MES &$ AGES Crow Puno Tr UuUP LOT TER CS-Aarh-@49 .¢ 


: oot ee 
. 


- Process PHOVUPLOL- Pan file 


ae ew we ce me 8 a ee we am ee om aw ve.) a et ce wm ee Om oe ww 


“NULEMENTATL 


fr ‘necorrcect keyword sn the ijne 


- Pecocress LAYERSTD f1.e { 


| + Process PIN tiles 

PROCESSING PIN FILE COR SYMBOL VIA REV : 
PROCESSING PIN FILE FCR SYMBOL RES400 3 REV 1 
PRON. ESING PIN PiLs ron SYMBOL SCONZE/154  ftiv 
PROCESSING PIN FILE TGR SYMBOL bSP.4 REV 3 


PROCESSING PIN Tels SOR SYMUNL Dibis Nevo: 


eee | 


(example continued on next page) 
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(example continued from 


=e 


previous page) 


ee etree 


! 
i 
Pheutvaoiot Crile Fi-eany 


WARNING ~~ PAOS for the tollowiny oins are not detined in their PIN F 


L Syabu!l CUONZ4/136 Pin 132 on COMPONENT -StUS 
2 Syabuvl ECONS 4/156 Pin i on COMPONENT -S3° DE 
3 Symbol SCON24/156 Pin $$ on COMPONSNT-SiIDE 
4 Syeboi ECON24/15 Pin 16 on COMYONFNT-SINE 
$$. Sywbul ECON2Z 4/1536 Pin 17 on COMPONUNMT-SIGE 
6 Symbot ECON2 4/136 Pin 18 con COMPUNENT-330£ 
? Symbol RCONZ4/1586 Pin 19 on COMPONTNS-.SiDE 
8 Syaboi ECON24/1356 Pian 20 on COMPONENT-S° DE 
9 Symbol “CONZ 4/158 Pin 21 on COMPONENT-SIDe 
160 — Symbol ECONZ 4/336 Pin 22 of CUKPONENT ASIDE 
| Symbo. CONTE 1 5S Pin 23 on COMPONIN'’ -%.OF 
12. Svmbol ECONZ4715¢6— Pin 24@ on GOMPONENT-S70F 


CIST OF USEN APSRTURIS 
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| 


t 
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‘ 
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TYPES OF ERROR MESSAGES YOU MAY RECEIVE IN THE PHOTOPLOT-LOG 
@ FILE DOES NOT EXIST: LAYERSTD 


No artwork files will be created because there is no LAYERSTD file 
in the current project or in the SYSTEM-LIBRARY. 


@ FILE DOES NOT EXIST: APERTURE-TAB 


No artwork files will be created because there is no APERTURE-TAB in 
the current project or in the SYSTEM-LIBRARY. 


@ MISSING PIN FILE FOR SYMBOL: (symbol name) 


No artwork files will be created because there 1s a component symbol in 
your board drawing for which there is no pin file in the current project 
Or in the SYSTEM-LIBRARY. 

@ MISSING ")" IN APERTURE-TAB 


No artwork files will be created because there is a camment in the 
APERTURE-TAB for which there is no close-parentheses ")" Sign. 


@ INCORRECT DEVICE TYPE. NOW GERBER6200 ONLY 


Artwork files will be created. The system will overlook the error in the 
PHOTOPLOT=PAR file and supply the default value: GERBER6200. 


@ INCORRECT CODE. NOW ASCII ONLY 


Artwork files will be created. The system will overlook the error in the 
PHOTOPLOT-PAR file and supply the default value: ASCII. 


@ INCORRECT COORDINATES. ABSOLUTE OR INCREMENTAL ONLY 


Artwork files will be created. The system will overlook the error in the 
PHOTOPLOT-PAR file and supply the default value: INCREMENTAL. 


@ INCORRECT REQUEST FOR ZEROS. SUPPRESS/NOT-SUPPRESS ONLY 


Artwork files will be created. The system will overlook the error in the 
PHOTOPLOT-PAR file and supply the default value: NOI-SUPPRESS. 


@ INCORRECT FORMAT. 4.4, 5.3 or 5.2 ONLY 


Artwork files will be created. The system will overlook the error in the 
PHOTOPLOT-PAR file and supply the default value: 5.3. 


@ CONTRADICTION: WITH ENGLISH 4.4 or 5.3, WITH METRIC 5.2 or 5.3 


Artwork files will be created. The system will overlook the error in the 
PHOTOPLOT=PAR file and supply the default value: 5.3 | 
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INCORRECT END-OF-BLOCK REQUEST. *ONLY 


Artwork files will be created. The system will overlook the error in the 
PHOTOPLOT=PAR file and supply the default value: *. 


Artwork files will be created. The system will overlook the error in the 
PHOTOPLOT=PAR file and supply the default value: l. 


INCORRECT REQUEST MACHINE-OFFSET 


Artwork files will be created. The system will overlook the error in the 
PHOTOPLOT-PAR file and supply the default value: 0,0. 


UNDEF~LINE-WIDTH NOT DEFINED 


Artwork files will be created. The system will overlook the error in the 
PHOTOPLOT=PAR file and supply the default value: smallest line aperture 
in APERTURE-TAB. 


TEXT-THICKNESS NOT DEFINED 


Artwork files will be created. The system will overlook the error in the 
PHOTOPLOT-PAR file and supply the default value: smallest line aperture 
in APERTURE-TAB. 


MISSING KEYWORK "ARTWORK" 


The keyword "ARTWORK" is missing in the PHOTOPLOT-CON file. Some artwork 
files may be created, but the information in them may be incorrect. Correct 
the PHOTOPLOT-CON file, and repeat the |CREATE PHOTOPLOT| command. 


MISSING ARTWORK ATTRIBUTE-NAME OF PHOTOPLOT FILE 


The artwork file will be created. The system will overlook the error 
in the PHOTOPLOT-CON file and supply a default name for the filmsheet: 
"ARIWORK1". The artwork file will, therefore, be named "ARIWORK]-ARI". 
If more than one filmsheet nane is missing in the PHOTOPLOT-CON file, 
the system will supply the default names: “ARIWORK1", "ARIWORK2", 
etc. (up to "ARTWORK99"). 


INCORRECT DBLAYER NUMBER 


There is an incorrect DBLAYER number in the PHOTOPLOT-CON file. The 
artwork file for the filmsheet containing that layer will not be created. 


DUPLICATE LAYER NAME 


The same layer is listed twice within a single filmsheet specification in 
the PHOTOPLOT-CON file. The artwork file for this filmsheet will be 
created, and the system will ignore the second listing of the layer. 


TOO MANY INTERNAL VOLTAGE LAYERS. NOT MORE THAN 4 


More than 4 internal-voltage layers are listed within a single filmsheet 
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specification in the PHOTOPLOT-CON file. The artwork file for this 
filmsheet will not be created. 


@ INCORRECT SHAPE IN THE FILE APERTURE-TAB 


There is an incorrect shape entry in the APERTURE-TAB file. No 
artwork file for a filmsheet requiring this shape will be created. 


@ MISSING APERTURE REQUEST: SHAPE, COORDINATES (x,y) 


The system will not create an artwork file for a filmsheet containing 
a shape for which there 1s no entry in the APERTURE-TAB. 


@ WARNING PADS FOR THE FOLLOWING PINS ARE NOT DEFINED IN THEIR PIN FILES: 
(SYMBOL NAME) (PIN #) (LAYER NAME) 


Artwork files will be created, but all undefined pads will be amitted 
fran the files. 


@ WARNING: PADS FOR THE FOLLOWING PINS ARE DUPLICATED: 
(SYMBOL NAME) (PIN #) (LAYER NAME) 


The system has found two pads in the same place on a Single filmsheet. 
The artwork file for this filmsheet will be created, but the pad will 
only be included once in the artwork file to prevent blooming when the 
image is photoplotted. 


@ WARNING: DUPLICATE PINS: 
‘(x,y coordinates) 


The system has found two pins in the same place on a Single filmsheet. 
The artwork file for this filmsheet will-be created, but only one pad 
will be included at this location in the artwork file to prevent blooming 
when the image is photoplotted. 

@ NO INFORMATION ON GIVEN LAYERS 
The PHOTOPLOT-CON file contains a filmsheet specification for which 


all of the listed layers are empty of information. No artwork file will 
be created for this filmsheet. 


@ MISSING KEYWORD WHEEL IN FILE APERTURE-TAB 


Artwork files will be created. The system will overlook the error 
and supply the default value: "WHEEL 1". 
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CORRECTING ERRORS AND REPEATING THE | CREATE PHOTOPLOT | COMMAND 


Follow the steps below to correct errors shown in the PHOTOPLOT-LOGG. 
STEP 1 Print the PHOTOPLOT-LOG. 


STEP 2 Read the PHOTOPLOT-LOG carefully to find out which artwork files 
(if any) were not created; and to find out which artwork files 
were created but show errors or warnings that you wish to correct. 
Make a list of all corrections that you need or wish to make. 


STEP 3 Reopen the board drawing, the PHOTOPLOT-PAR, PHOTOPLOT-CON, 
APERTURE-TAB, LAYERSTD and/or pin files to correct the errors on 
your list. 


STEP 4 Repeat the |CREATE PHOTOPLOT| canmand, making sure that you have 
met all prerequisites. (When you repeat the |CREATE PHOTOPLOT| 
command, new artwork files and a new PHOTOPLOI-LOGG will be created. 
The old PHOTOPLOT-LOG and any of the old artwork files having the 
same name as the new ones will be deleted.) 


STEP 5 Repeat STEPS 1-4 until the PHOTOPLOT-LOG shows no errors or warnings 
that you find unacceptable. 


NOTE: To avoid the dealy involved while the system recreates artwork 
files that were acceptable the first time, you may reopen the 
PHOTOPLOT-CON file and delete the filmsheet sections corresponding 
to the acceptable artwork files. Then repeat the |CREATE PHOTOPLOT| 
command. (Alternatively, you may put parentheses around filmsheet 
sections instead of deleting them.) 


PAT 
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6. CHECKING ARTWORK BY USING THE | PENPLOT ARTWORK | | COMMAND 


You may use the |PENPLOT ARTWORK| command to check the accuracy of 
your artwork files. With some exceptions (noted below), the appearance of 
a penplot created from an artwork file will correspond to the appearance of 
a photoplot created from the same file. 


PREREQUISITES FOR PENPLOT ARTWORK 


Oo The artwork file to be pen plotted must be in the current project 
file or in the SYSTEM-LIBRARY. | 


Oo The APERTURE-TAB text file and the PHOTOPLOT-PAR text file must be 
in the current project file or in the SYSTEM LIBRARY. 


DEFINING THE ORIGIN OF THE ARTWORK FILE 


You can set the origin (0,0 coordinate) when penplotting the art file 
with the |PENPLOT ARTWORK| command. If you do not wish to set the origin 
manually, you can allow the system to use the plotter default. The plotter 
default is set at 15mm, which is about one-half inch inside the hard-clip 
limits. 


The procedure for setting the origin manually is as follows: 


1. Use the joystick to move the penholder to the position where you 
want your 0,0 coordinate to be. If you set 0,0 as close to the 
edge of the paper as possible, this is setting 0,0 at the 
plotter’s hard-clip limits. For more information on this, see 
the section on hard-clip limits in the Hewlett-Packard Manual. 


2. Press "ENTER" and "P1" on the front panel of the plotter. 


3. I£ you wish to mirror a plot of the art file or wish to change 
from a mirrored to a non-mirrored plot, set Pl and P2 in different 
corners of the paper. (For more details on this, see the 
Hewlett-Packard Manual). P2 can be any distance fram Pl in the 
direction you want. Note that mirroring the plot does not change 
the art file; it only mirrors the art file on the Hewlett Packard 
plotter. 


Every subsequent plot will have the same Pl or 0,0 if you do not 
change it and if you use the same size paper. When you are loading a 
different size paper between plots of art files, use one of the following 
three procedures to reset Pl: , 


1. Hit "ENTER" and “RESET” on the front panel. This resets to a 
default setting of Pl. 


2. Manually reset Pl. 
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3. Shut the plotter off and turn it-on pots ‘This will give you the 
default setting of Pl. 


Note that if you do not reset Pl and if you change to a smaller size 
paper, this might put 0,0 outside the hard-clip limits, in which case your 
plot will be clipped. On the other hand, if you do not reset Pl and if you 
change to a larger paper, this might cause 0,0 to lie too close to the 
center of the paper. 


The Cammand Description Section of the manual tells you how to use the 
|PENPLOT ARTWORK| command. These are same general points to bear in mind 
when you use it: 


Oo You may only pen plot one filmsheet at a time. Repeat the 
|PENPLOT ARTWORK| command to plot additional filmsheets. 


© |PENPLOT ARTWORK| can only be used to plot artwork files created 
8203 (or later) software releases. (You may, however, make 
new artwork files for a board that was created with pre-8203 
software. To do this, input a new PHOTOPLOT-CON file and a new 
PHOTOPLOT-PAR file, and use the |CREATE PHOTOPLOT| command as 
usual .) 


PEN COLOR AND PEN POSITION 

©o Only one pen color can be used with the |PENPLOT ARTWORK] command. 
You do not create a PENPLOT-CON text file with the 
|PENPLOT ARTWORK| command (as you do with the | PENPLOD| command) 
because the plotter uses only pen number 1. 

Oo The pen plotter will use the machine offset you specified in the 
PHOTOPLOT=PAR file to offset the 0,0 point of your drawing from the 
physical position of the pen. 


O To reset the pen position, refer to the HEWLETT-PACKARD Manual. 


DIFFERENCES IN PEN PLOT AND PHOTOPLOT APPEARANCE 


© Unless you choose a scale of 1 when you pick | PENPLOT ARTWORK | , the 
pen plot will not be the same as the photoplot. 


o Lines that are < 12 mils width in the original drawing will be 
shown in the pen plot as a single line, that is, with no width. 


Oo Lines that are >12 mils width will be drawn to scale in the pen 
plot, but they will be shown as unfilled double lines. 


oO Pad shapes that are to be flashed in the Bearer are shown as 
butterfly shapes (X) in the pen plot. 
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7. COPYING ARTWORK FILES TO AND FROM A GERBER-FORMATTED TAPE 


7.1 HOW TO TRANSFER ARTWORK FILES TO A GERBER-FORMATTED MAGNETIC TAPE 


If you have a magnetic tape capability with your Telesis system, 
you may use the |GERBER TO TAPE| and the |ARTFILE TO TAPE| commands to 


transfer your artwork files to a magnetic tape that can be used as direct 
input to a Gerber photoplotter in the 6200 series. 


PREREQUISITES 


@ Artwork files to be transferred must be in the current project 
file or the SYSTEM-LIBRARY. 


@ The tape drive must be loaded and switched on. 


WARNING: Check with the photoplotting service you intend to 
use to find out if their photoplotter can use an 800 BPI 
tape, a 1600 BPI tape, or both. Set the HI DEN control on 
your tape drive accordingly. (See p. FILE/ARCH-29.) 


STEPS TO FOLLOW 


The Command Description Section of the manual tells you how to use the 
|GERBER TO TAPE| and |ARTFILE TO TAPE| commands. The steps to follow are 
described below. 


STEP ] Pick |GERBER TO TAPE 


STEP 2. Pick |ARTFILE TO TAPE 
file you want to copy. 


, then input the name of the first artwork 


Pick |ARTFILE TO TAPE| again, and input the name of the second 
artwork file you want on this tape. 


Repeat this procedure until you have input the names of all the 
artwork file names you have input. 


STEP 3 Use the |SHOW COPY LIST| canmand if you want to display the list 
of artwork file names you have input. 


STEP 4 Pick a final |ENTER| command after the |ENTER| that follows the 
last artwork file name you wish to list. The system will now 
copy and verify the files. 


NOTE: When you send the tape to a vendor for photoplotting, send a copy 
of the APERTURE-TAB, the PHOTOPLOT=PAR, and the "LIST OF USED 
APERTURES" fran the PHOTOPLOT-LOG. The vendor will need this 
information as well as the tape itself. 
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722 HOW TO TRANSFER ARTWORK FILES FROM TAPE BACK TO THE SYSTEM 


PURPOSE .- 


The Telesis system provides you with the ability to copy artwork 
files fran a Gerber-formatted tape back to the system_so that you can check 
the artwork files that are on the tape by using the |PENPLOT ARTWORK] command. 


We recanmend that you do this before sending the tape to a vendor for 
photoplotting. This capability can also be helpful if a vendor has difficulty 
in photoplotting a tape and returns it to you. 


PROCEDURE 


Pick the |GERBER FROM TAPE| command. (Refer to the Command Description 
Section of the manual for the exact input sequence to use.) 


The system will copy the file (or files) to the current project 
and will give each file a nane based on the file’s sequence on the tape. For 
example, the first file on the tape will be named "TAPEI-ART" in the current 
project file, the second file on the tape will be named "TAPE2-ART", etc. 
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8. USING THE |FILL PENPLOT| COMMAND (OPTIONAL) 


The |FILL PENPLOT| command allows filling of the various line 
widths and pad shapes in your PC board design. |FILL PENPLOT| reads the 
artwork text file (-ART) and plots it on the HP Pen Plotter. 


Drawings that are plotted with the [FILL PENPLOT| command may be 
used for your PC board fabrication. (See |/FILL PENPLOT| LIMITATIONS) 


PREREQUISITES FOR THE |FILL PENPLOT| COMMAND 


The prerequisites for the |FILL PENPLOT| command are the same as 
those for PENPLOT ARTWORK. 


The APERTURE-TAR text file, the PHOTOPLOT-PAR text file and the 


artwork file (-ART) must be in the current project or in the SYSTEM 
LIBRARY. 


|FILL PENPLOT| allows you to use any number of pens (up to 8) from 
the HP plotter carousel. However, you must input at least one pen 


width when using the |FILL PENPLOT| capability. 


EXAMPLE OF A FILLED PEN PLOT 


REVISION 
ISSUE] ZONE | DRN |APPO|DATE} ————ssDESCRIPTION, 


Cae ay ora sue 


1. 
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INPUT SEQUENCE 


STEP 1. Pick |FILL PENPLOT| 
The system prompts you for the artwork file name (-ART), | 
and the plotting scale you wish to use. The artwork file was 
created when you executed the |CREATE PHOTOPLOT| command. 
EXAMPLE: |FILL PENPLOT| 


(ENTER ARTWORK FILENAME) FILM-1-ART |ENTER| (SCALE) 1  J|ENTER| 


STEP 2. You must now input a width for each pen in the HP Plotter 
carousel. 


EXAMPLE: (width of pen 1 [in mils] 31 |ENTER| 
(width of pen 2 [in mils] 100 |ENTER| 

If there are positions on the carousel that do not have 

pen assignmnts, pick |ENTER| when the system prompts you 


for those particular pens. |ENTER| automatically assigns a 
zero pioctan width and overrides those pen positions. 


STEP 3. |ENTER| 


After entering the eight pen widths for the HP Bictee? carousel, 
pick | ENTER | to start the pen plot. 
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IMPORTANT CONSIDERATIONS WHEN USING THE | FILL PENPLOT | COMMAND 


1. You should check the PHOTOPLOT-LOG file before selecting the pen 
widths to be used in the plot. The PHOTOPLOT-LOG file lists all 
the aperture sizes contained in the artwork (-ART) file. Selecting 
a variety of pen widths that best fit the apertures will allow 
faster "filling" of the plot. 


2. You must input at least one pen width when using |FILL PENPLOT 
The error message "MUST INPUT AT LEAST ONE PEN WIDTH" will appear 
on the function screen if you do not define at least one pen width. 
Try to use a variety of pen widths in your pen plot. 


3. If you enter a negative (-) pen width, the systems displays the 
error message "CANNOT HAVE A NEGATIVE PEN WIDTH". 


4. The smallest pen width must be less than or equal to the smallest 
aperture size. You will receive an error message if you have any 
apertures that are smaller than any of your pen widths. 


"APERTURE SIZE TOO SMALL FOR PEN WIDTH" 


Check the PHOTOPLOT-LOG file to examine the apertures that are 
used in the artwork file (-ART). Your APERTURE-TAB file may have 
an aperture that is too small for the pen widths that you input. 


NOTE: If you plot the artwork file at a scale other than l, 
you must adjust your pen widths accordingly. For example, 
if your plot scale is 2, you must multiply the smallest 
aperture in your APERTURE-TAB file by a factor of 2. 
You must then compare the result with the smallest pen 
width. It may be necessary to change the pen widths in the 
HP plotter carousel to suit the plot scale you have selected. 


5. If you have a number of different line and pad sizes in the 
artwork file that you wish to plot at one size, you may assign the 
Same station and "D" code for those apertures. It is not necessary 
to change the sizes in the drawing. You may change the APERTURE-TAB 
file so that apertures of different sizes are assigned to the same 
Station. 


EXAMPLE : APERTURE-TAB file © 


(STA APER CODE) 
(1) LINE=.100 D1O 
(1) LINE=.200 D10 
(1) LINE=.250 D10 


When you use the |FILL PENPLOT| command, the system reads the 


first aperture (LINE=.100 DIO). All apertures assigned to D10 
will be pen plotted at a width of .100. 
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[FILL PENPLOT| LIMITATIONS 


You may use the |FILL PENPLOT| command to create pen plots that 
could be used for your PC board fabrication. The |FILL PENPLOT| capa- 
bility allows you to bypass the Gerber photoplotting requirement of your 
production process. We recommend that you use this capability with 
board designs of “low density". "Low density” drawings allow the 
highest degree of plotting accuracy with the Telesis system and the 
HP Pen Plotter. We recommend a plotting scale of 2:1. 


However, the following limitations must be considered if the 
"filled" pen plot is to be used for the PC board fabrication: 


1. The actual ink photoplotting widths may be DIFFERENT from the 
pen widths that you input. Plotting widths may also vary with 
the type of plotting surface and the type of pens (ink, felt 
tip) used in the plotter carousel. 


For example, an ink pen width of .030 may pen plot a width of 
6025 on a mylar surface. You must determine if the variance 
(+ OR -) in plotting width is acceptable for your board 
fabrication. 


It is advisable that you “test plot" the various pen widths to 
determine your exact plotting results. You may use an optical 
comparator to check and compare plotting widths. 


If variances are unacceptable, and you wish to use the filled 


pen plot capability, load the HP Plotter carousel with your 
"tested" pen widths to suit your plotting specifications. 


2. The system recognizes lines, circles, rectangles, squares, and 
oblongs when you use |FILL PENPLOT| . 
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NUMERICAL CONTROL DRILL 


1. GENERAL INFORMATION 

2. HOW TO INPUT THE NCDRILL-PAR TEXT FILE 

3. HOW TO INPUT THE NCDRILL-FIG TEXT FILE 

4, HOW TO USE THE COMMAND 
5. HOW TO USE THE COMMAND 
6. PEN PLOTTING OR PHOTOPLOTTING 


7, HOW TO USE THE PUNCH DRILL TF COMMAND 
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1. GENERAL INFORMATION 


PURPOSE 


The Telesis NC DRILL capability accomplishes two things: 


1. 


IT AIDS IN PRODUCING A FABRICATION DRAWING 


The NC DRILL capability automatically places a drill 

legend table on your board drawing, and places user-defined 
holesize figures at each drill coordinate in the drawing. 
These can be pen plotted or photoplotted in a fabrication 
drawing. 


IT PUNCHES AN NC DRILL TAPE 


If you have an optional PAPER TAPE READER/PUNCH with your 
Telesis system, you can use the NC DRILL capability to 

punch an NC DRILL tape. This tape can be used with EXCELLON 
FORMAT 2 NC drill machines. 


SUMMARY OF THE STEPS INVOLVED IN THE NC DRILL PROCESS 


Below is a brief explanation of the steps you should follow in 
completing the NC DRILL process on the Telesis system. Details are given 
on the following pages. 


STEP 1 


STEP 2 


STEP 3 


INPUT AN NCDRILI-PAR TEXT FILE 


This is the NC DRILL parameter file. It specifies the | 


parameter settings required by the PAPER TAPE READER/PUNCH 


Machine and the NC DRILL machine. 
INPUT AN NCDRILL-FIG TEXT FILE 


This file defines the size and shape of the holesize 
figures to be added to the board drawing. 


USE THE |ADD DRILL LEGEND] COMMAND (optional) 


This command places a drill legend header at a location 
that you specify in your board drawing. When you use the 
|CREATE NC DRILL| command, the system places the drill 
legend table under this header. 
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STEP 4 SELECT THE NC DRILL COMMAND 


This command opens up the NC DRILL menu pages. 


STEP 5 SELECT THE CREATE NC DRILL COMMAND 

This command does the following : 
Constructs a drill legend table in your drawing. 
Places holesize figures in your drawing. 
Produces a text file named NCDRILL-LOG listing errors. 
Produces a text file named NCDRILL-TAPE that can be used to 
punch an NC DRILL tape. 


STEP 6 PEN PLOT OR PHOTOPLOT THE NC DRILL DRAWING 


STEP 7 SELECT THE PUNCH DRILL TP COMMAND 


This command punches the NC DRILL tape. 
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2 HOW TO INPUT THE NCDRILL-PAR TEXT FILE 
PURPOSE 
This text file specifies parameters, same of which will be used 
by the PAPER TAPE READER/PUNCH machine (e.g., leader length) and some 
of which will be used by the NC DRILL machine (e.g., machine offset). 


EXAMPLE 


CODE ASCII 

UNITS : ENGLISH 

ENGLISH 

ABSOLUTE 

FORMAT 2.3 

TRAILING-ZEROS NOT-SUPPRESS 

LEADER 10 (ten inches of leader between all blocks) 
MACHINE-OFFSSET 2.25,1.5 

HEADER AMPLIFIER BOARD REV 1.0 10-NOV—82 

END 


_ NAME AND LOCATION OF THE FILE 
This file must be named NCDRILL-PAR, and it must be in the 
current project file or the SYSTEM LIBRARY. NCDRILL-PAR is optional. 
If amitted, default parameter values will be used. 
REQUIRED CONTENTS AND FORMAT OF THE FILE 
Each parameter must be placed at the beginning of a new line. 


NOTE: To know the proper values to input for many of these 
parameters, you may need to contact the drill operator. 


- You may omit any parameter from the file if you wish to 
use the default value shown below. 


CONTENTS FORMAT 


CODE FORMAT: CODE EIA or CODE ASCII 
EXAMPLE: CODE ASCII 
Input at least one blank space after 
the keyword: CODE; and no blank space 
in the words: EIA or ASCII. 


DEFAULT: EIA 


7/85 POST-62 


(table cont inued from previous page) 


ENGLISH or METRIC 
UNITS (set the 
unit of measure 
for the machine 
offset or leader 
length until the 
next UNITS keyword 
occurs) 
ENGLISH Or METRIC | 
UNITS (for output) 


FORMAT : 
EXAMPLE : 
DEFAULT : 


FORMAT; 


EXAMPLE : 


|. DEFAULT: 


FORMAT OF COORDI- 
NATES. 


ABSOLUTE OF INCRE- 
MENTAL COORDINATES 


SUPPRESS OR NOI 
SUPPRESS TRAILING 
ZEROS IN COORDI- 
NATE VALUES 


FORMAT : 


EXAMPLE : 


UNITS:ENGLISH or UNITS :METRIC 
UNITS :METRIC 
UNITS : ENGLISH 


ENGLISH or METRIC 
ENGLISH 


ENGLISH 
FORMAT m.n_ 


FORMAT 2.4 


- Input at leasts one blank space after the 


keyword : 


m indicates the number of places before 
the decimal point. 


FORMAT. 


n indicates the num 


ber of places after the decimal point. 


- Input a period (.) between m and n with 
no blank spaces. | 


- 2.3 and 2.4 are the only allowable values 
with ENGLISH coordinates. 


- 3.2 and 4.2 are the only allowable values 
with METRIC coordinates. 


DEFAULT: 


FORMAT : 
EXAMPLE 
DEFAULT: 
FORMAT : 


EXAMPLE : 


2 e 3 
ABSOLUTE or INCREMENTAL 


ABSOLUTE 

ABSOLUTE 

TRAILING-ZEROS SUPRESS OR TRALLING- 
ZEROS NON-SUPPRESS 


TRAILING-ZEROS SUPPRESS 


- Input a hyphen (-) and no blank spaces in 


the keyword: 


TRAILING-ZEROS. 


- Input at least one blank space after the 


TRAILING-ZEROS . 


keyword : 


- Input a hyphen (-—) and no blank spaces in 
the word: NOI-SUPRESS. 


DEFAULT: SUPPRESS 
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(table continued fram previous page) 


OFFSET OF THE 0,0 | FORMAT: =MACHINE-OFFSET x,y 

OF YOUR BOARD FRCM 

THE 0,0 OF THE NC | EXAMPLE: MACHINE-OFFSET 2.25,1.5 

DRILL MACHINE 
Input a hyphen (-) and no blank spaces in the 
keyword: MACHINE-OFFSET. 


Input at least one blank space after the key- 
word: MACHINE-OFFSET. 


xX is the x offset. 
y is the y offset. 


Input a comma (,) between x and y with no blank 
spaces. 


If you placed a decimal point in the number, 
the system assumes either inches or millimeters 
depending on which input unit you chose. If 
you did not place a decimal point in the number 
then the unit for the number is mils if you 
chose "English" as the input unit and board 
database units if you chose "metric" as the 
input unit. 
-DEFAULT: 0,0 

HEADER TEXT: TEXT| FORMAT: HEADER (text) 


MAN-READABLE EXAMPLE: HEADER AMPLIFIER BOARD REV 1.0 
CHARACTERS ON THE 10-NOV-82 

LEADER OF THE 

PUNCHED TAPE Input at least one blank space after the key- 


word: HEADER. 


We recommend that the text include board 
name and revision, part number, and date. 


You may use up to 70 characters including blank 
spaces. | 


DEFAULT: 70 blank characters. 
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( table continued from previous page) 


LEADER LENGTH: 
Length of the 
paper tape leader, 
and length of the 
blank space be=- 
tween blocks of 
punched tape 


COMMENTS 
(Optional) 

YOU MAY INCLUDE 
INFORMATIONAL 
COMMENTS IN THIS 
FILE 


END STATEMENT 
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FORMAT: LEADER n 
EXAMPLE: LEADER 10 


Input at least one blank space after the key- 
word: LEADER. 


n is a number in inches or millimeters (depend- 
ing upon which input unit you chose.) 


DEFAULT: 12 


| FORMAT: (text of canment) 


EXAMPLE: (NDCRILIeEPAR FILE FOR AMPLIFIER 
BOARD) 


Place comments in parentheses. 


| The comment text may be anything you wish. The 
| system ignores all information placed in paren- 
| theses in text file. 


FORMAT : END 
EXAMPLE: END 


Input the word END as the last line of the 
file. i 


3. HOW TO INPUT THE NCDRILL-FIG TEXT FILE. 
PURPOSE 


This text file tells the system what figure to place in your drawing 
for each holesize/plating-type in your design. 


EXAMPLE 1 | EXAMPLE 2 


HEXAGON®@ .070 


HEXAGON®@. 100 
RECTANGLE. 150X.100 
DIAMOND=. 080 
TEXT=.095X.095 
TRIANGLE=. 120 


-060-N DIAMOND=.125 
END 


NAME AND LOCATION OF THE FILE 


This file must be named NCDRILL-FIG, and it must be in the 
current project file or the SYSTEM-LIBRARY. 


- HOLESTZE FIGURES YOU MAY USE 


CD Lv 
| 


HEXAGON TRIANGLE DIAMOND RECTANGLE TEXT 


To increase the variety of available figures, you may place a 
text character inside any geametric shape. 


™ A A 
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CONTENTS 


INPUT UNITS FOR 
FIGURE and DRILL 
SIZES 


LIST OF FIGURE 
SHAPES and SIZES 
(optional): This 
list specifies the 
size you wish to 
use for each fig- 
ure shape when it 
is placed on the . 
board. These 
values will only 
be used by the 
system 1£f you do 


not specify figure} 


sizes in the hole- 
size list below. 


LIST OF HOLESIZES 
AND FIGURES: This 
list includes the 
holesize/plating- 
type combinations 
you have used in 
your drawing. For 
each you input the 
figure shape and 
size you want to 
be placed in the 
board drawing. 

You may omit any 
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| When you 


REQUIRED CONTENTS AND FORMAT OF THE FILE 


FORMAT 


FORMAT: UNITS : ENGLISH 


EXAMPLE: UNITS: ENGLISH 


DEFAULT: UNITS:ENGLISH 

input a number for size, if a decimal 
points is part of the number, the system 
assumes either inches or millimeters (depending 
on the input unit you chose). If this number 
has no decimal point, the system assumes mils 
for "English" units input and board database 
units (.0lmm) for “metric” input. 

FORMAT : (Ligure) =(size) 


EXAMPLE: HEXAGON=.070 


| Each figure must be placed at the beginning of 


a new line. 


Figure may be one of the following words: © 
HEXAGON, DIAMOND, TRIANGLE, RECTANGLE, TEXT. 


Figure size follows the figure separated by 
an equals (=) sign and no blank spaces. | 


Figure size is in inches. 


Input one value (height) for HEXAGON, DIAMOND , 
or TRIANGLE. 


Input two values (width and height) for RECT- 
ANGLE or TEXT. Use this format: 
(figure) =(width) (height) . 


EX. RECTANGLE=.150X.100 
TEXT=. sds 100 
Use_no blank spaces before. or after the X. 
FORMAT : (holesize)-(plating-type) (figure) = 
(size) (character) 
EXAMPLE: .039-P HEXAGON=150H 
HOLESIZE: Each holesize must be placed at the | 


beginning of a new line. 


Place a hyphen (-) between holesize and 
plating-type with no blank. spaces. 


Holesize/plating-type must be the same as shown) 
in the pin description file. 


holesize/plating- 
type combination 
fram this list 

if you do not want 
a figure to appear 
in the drawing for 
it. (The omitted 
holesize/plating- 
type will still be 
shown in the drill 
legend table and 
included in the 
NCDRILL-TAPE) 


ae 


COMMENTS : 
(optional) 

You may include 
informational 
comments in the 
file 
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Input at least one blank space after plating- 
type. 


FIGURE: Input a figure shape and size for each 
holesize/plating-type cambination. 


Use the sane format as in the list above. 


The figure size is optional in this-list. If 
you input a figure size here, it will take 
precedence over the figure size (if any) you 
specified in the list above. (This allows you 
to vary the figure size used for any individual 
holesize/plating-type.) 


DEFAULT FIGURE SIZES: If you do not input a 
figure size here, or in the list above, the 
system will use these default figure sizes 
(given in inches) : 


HEXAGON= .060 
DIAMOND= . 060 
TRIANGLE=.060 
RECTANGLE= .060X.060 
TEXT=.030x .045 


CHARACTER: You must input a single keyboard 
character at the end of the line if you have 
used the figure: TEXT. 


If you have used any of the geometric figures, 
this character is optional. (The system will 
place the character inside the geometric 
shape.) 


Input at least one blank space before the 
character. 
FORMAT: END 


EXAMPLE: END 
Input the word END as the last line of the 
FORMAT : (text of the comment) 


EXAMPLE: (NCDRILL-FIG FILE FOR AMPLIFIER 
BOARD) 


Place comments in parentheses. 
The camment text may be anything you wish. The 


system ignores all information placed in paren- 
theses in text files 


4. HOW TO USE THE | ADD DRILL LEGEND | COMMAND 


PURPOSE 


This cammand places the text of a drill legend header at a point 
that you specify in your drawing. When you subsequently use the 
|CREATE NC DRILLL| command, the system places the drill legend table under 
this header. 


This canmand is optional. If you do not use it, the system will 
add the header and table simultaneously at the time that you use the 
[CREATE NC DRILL| command. | ) 


PREREQUISITE 


- The board drawing must be active. 


HOW THE COMMAND WORKS 


(Refer to the Command Description Section of the manual for the 
precise input Sequence you must use.) | 


When you pick |ADD DRILL LEGEND|, and pick a location, the system 
Places this text in your drawing: 


/FIGURE/HOLESIZE/ QTY/ 


The text is placed on the active layer, and it has the currently 
set text parameters. We recommend that you set active layer to 98. 
Do not place the header on layer 99. (The system deletes information 
on layer 99 when you pick the |CREATE NC DRILL| comimand.). 


YOU MAY CHANGE THE HEADER TEXT 


The text of the drill legend header might not conform to your 
company’s standard, but we recommend that you do not change the text 
until after you have used the |CREATE NC DRILL| command. If you do use 
the |UPDATE TEXT| command before using the [CREATE NC DRILL| command, you 
may change only the order of the keywords, for example: / QTY/HOLESIZE/ 
FIGURE/; you may not change the keywords, the slashes, or the spacing. 


After using the |CREATE NC DRILL| command to place the drill legend 


table and holesize figures in your drawing, you may change the header and 
table to any text or format you wish. 
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’ 5. HOW TO USE THE | CREATE NC DRILL | COMMAND 


PURPOSE 


When you use the |CREATE NC DRILL| command, the system places a 
drill legend table and holesize figures in your drawing; creates a text 
file that can be used with the |PUNCH DRILL TP| command; and creates a 
text file MNCDRILL-IO0G listing errors detected by the system. 


PREPROUISITE 


© Pin description files for every component on the board must 
be in the current project file or in the SYSTEM-LIBRARY. 


© The board drawing must be camplete. All connect points, that 
have drill information specified in a pin file, must have 
pin numbers in the board drawing. We recommend that you add 
title blocks and dimensioning for a fabrication drawing to the 
board drawing before you use the |CREATE NC DRILL| command. 
(You may add these after using the [CREATE NC DRILL| command, 
but the system will be slowed down by the presence of holesize 
figures in the database.) | 


O The board drawing must be active. We recommend that you 
complete the board drawing, save it, and then reopen it with 
the |OLD DRAWING] command. (There will then be an identical, 
saved version of your drawing that can be used if you must 
repeat the |CREATE NC DRILL| command.) 


© The NCDRILL-PAR text file must be in the current project file 
or in the SYSTEM-LIBRARY. If omitted, default parameter values 
wlll be used. | 


© The NCDRILL-FIG text file must be in the current project 
file or in the SYSTEM-LIBRARY. 


HOW THE | CREATE NC DRILL | COMMAND WORKS 
When you pick |CREATE NC DRILL|, there are three results: 
l. DRILL LEGEND TABLE AND HOLESIZE FIGURES 


The system places a drill legend table and holesize figures 
on layer 99 of your active board drawing. 


EXAMPLE OF A DRILL LEGEND TABLE: 


7/84 POsT-78 


The system places the drill legend table under the drill legend 
header that you added with the |ADD DRILL LEGEND| command. If you 
did not use the |ADD DRILL LEGEND] command, the header and table are 
placed with the upper right corner at a point 500 mils in the x and y 
axes from the upper right corner of the drawing. 


2. NCDRILL-TAPE TEXT FILE 


The system creates a text file named NCDRILL-TAPE. This is 
used to punch an NC DRILL paper tape when you pick the |PUNCH DRILL TP| 
command (see POST-77 for further discussion of the NCDRILL-TAPE 
file and the |PUNCH DRILL TP| command.) 


3. NCDRILL-LOG TEXT FILE 


The system creates a text file named NCDRILL-LOG. This file 
lists: | 


Oo The parameters you input in the NCDRILL-PAR file, 
or the default parameters used by the system. 


© Error messages. 


© A drill set-up table. 
EXAMPLE OF THE NCDRILL~LOG (example is abbreviated) : 


MESSAGES fron NCORnRZ 2 13-DEC-82 10 17 #34 


EIA | 
®/ Ineorrect key word in the line 


NCDORICC PARAMETERS 


MEADER : TESTIARAAARAAAAATAAAAXAITT 
EIA 

ENCLISH 

ABSOLUTE 


TRAILING-ZEROS SUPPRESS 


MACHINE-OFPSET x: Oo. %: 0 
FORMAT 2.3 


LEADER @f ineh. 


exe Pe CO ey 
7/84 POST-71 Sy eee er cere 


- Neen: co Cae = ence ET EES GRE ee i eee = 


LECEND-LABEL does not exist 


-~ Process LAYERSTD file 


- Process PIN files 


ERROR(S) - Drill hole(s) not défined 


1TO0220 


1. Duplicate pad 
7 a Duplicate pad 


pin @ 


$ 
x 
we 
eS 
eo 
a 


PROCESSING NCDRILL-FIG FILE 


| 
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TYPES OF ERROR MESSAGES YOU MAY RECEIVE IN THE NCDRILI-LOG 


"INCORRECT CODE, EIA OR ASCII ONLY" 


The system will use the default, EIA. 


“INCORRECT KEYWORD IN LEGEND-LABEL. DEFAULT: FIGURE/HOLESIAE/ QTy" 


The system will insert the default legend label and continue. 


"NEED MORE SPACE FOR DRILL LEGEND. MOVED UP ON THE DRAWING" 
The system will move the position of the label so it can fit all 
the drill legend entries. 

"INCORRECT REQUEST FOR ZEROS. SUPPRESS/NOIT-SUPPRESS ONLY" 


The system will use the default, TRAILING-ZEROS SUPPRESS. 


"INCORRECT FORMAT REQUEST" 


The system will use the default, FORMAT 2.3 


"INCORRECT LEADER REQUEST" 


The system will use the default, LEADER 12 (twelve inches) 


"INCORRECT MACHINE-OFFSET REQUEST" 


The system will use the default, MACHINE-OFFSET 0,0. 


"NOT ENOUGH ROOM FOR DRILL LEGEND" 


The system will amit the entire drill legend if it will not fit. 

(NOTE: It is unlikely the drill legend would not fit on the PCB 
drawing unless there were unusual values for text size, or the 
drawing were very small campared to the text size set.) 


".RGEND-LABEL DOES NOT EXIST IN DRAWING" 
The message is a warning. The system will put a drill legend 


label in the drawing 500 database units in x and y fram the upper 
right corner of the drawing. 
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"NCDRILL-TAPE FILE NOT CREATED DUE TO ERRORS" 
Correct the errors found earlier in NCDRILL-LOG file, and retry 
| CREATE NCDRILL| 

"FILE DOES NOT EXIST: NCDRILL-PAR" 
The system will use defaults for all values, and continue 
processing. 

"FILE DOES NOT EXIST: NCDRILL-FIG" 
The system will continue processing to find any other detectable 


errors, but it will not create NCDRILL-TAPE, nor put any drill figures 
or drill legerd into the active PCB drawing. 


“INCORRECT KEYWORD IN THE LINE" 
This message is printed immediately below the line the system was 
unable to interpret. The line will be ignored. 
"ERROR-DRILL HOLE NOT DEFINED FOR (Symbol name) PIN # (number) 
X = (x drawing coordinate) Y = (y drawing coordinate) 
Either: 
1) The pin file does not show a pin number for that connect point. 
(Check the pin file for correct spelling, and be Sure the pin 
number is defined in the pin file.) 


or 


2) The DRILL keyword for that pin number is in the pin file, but the 
type is not -P, -N, or -0. 


"UNDEFINED DRILL FIGURE NAME" 


The system has found a holesize/plating-type for which you did not 
specify a figure shape in the NCDRILL-FIG file. The system will not 
place a figure in the drawing for this holesize/plating-type, but it 
will include the holesize/plating-type in the drill legend table and 
in the NCDRILL-TAPE as usual. 
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YOU SHOULD REPEAT THE | CREATE NC DRILL | COMMAND UNTIL THE 


NCDRILL-LOG IS ERROR-FREE 


To produce an accurate punched tape and fabrication drawing, you 
should correct the errors shown in the NCDRILL-LOG, ard repeat the 
|CREATE NC DRILL| command. (Some errors may not need to be corrected if 
the system has used an acceptable default value.) 


For best results, follow these steps when using the |CREATE NC DRILL| 


command : 
STEP l 
STEP 2 


STEP 3 


STEP 4 


STEP 5 


STEP 6 


STEP 7 


Pick |CREATE NC DRILL| 
Print out the NCDRILL-LOG text file. 


Cancel the active drawing if the NCDRILL-LOG shows errors that 
must be corrected. (We recanmend cancelling the drawing because 
the holesize figures on it will slow down the system in any 
subsequent operation.) 


Use the |OLD DRAWING| camnmand to activate a saved version of the 
board drawing that has not yet been used with the |CREATE NC DRILL| 
command . 


Correct errors in the drawing and in the prerequisite text files: 
Pin files, NCDRILL-PAR, NCDRILL-FIG. 


Repeat the |ADD DRILL LEGEND| command. 


Repeat STEPS 1-6 until the NCDRILL-LOG is free of unacceptable errors. 
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6. PEN PLOTTING OR PHOTOPLOTTING THE NC DRILL LAYERS 


You may pen plot or photoppt the NC DRILL layers of your drawing 
in the sane way that you would any other layers. (See p. PRINT/PLOT-7 
and p. BOARD-33). The system placed the drill legend table and the 
holesize figures on layer 99. If you used the |ADD DRILL LEGEND] command, 
you placed the drill legend header on another layer (recammended: 98). 


YOU MAY ADD TO THE DRAWING OR UPDATE IT BEFORE PLOTTING 


We recommended that you add title blocks, dimensioning, and any other 
fabrication graphics before using the |CREATE NC DRILL] command. If you 
did not do so, you may do so before plotting. However, the system will 
respond more Slowly than usual. 


If the drill legend table does not conform to your canpany stardard, 
you may use the |UPDATE TEXT| cammand to alter it before plotting. 


WHEN FINISHED, CANCEL THE ACTIVE DRAWING OR ARCHIVE IT 
We recommend that you use the |CANCL ACIV DRWNG| cammand when you 


have finished pen plotting or creating photoplot text files; or you may 
archive the drawing on floppy disk or magnetic tape. 
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7. HOW TO USE THE | PUNCH DRILL TP| COMMAND 


PURPOSE 


Use this command to punch an NC DRILL paper tape. 


PREREQUISITES 


@ The NCDRILL-TAPE text file must be in the current project 
file or the SYSTEM-LIBRARY. 


@ The NCDRILL-PAR text file must be in the current project 
file or the SYSTEM-LIBRARY. 


@ The PAPER TAPE READER/PUNCH must be on line and not busy. 


THE NCDRILL-TAPE FILE 


When you picked |CREATE NC DRILL], the system created the NCDRILL-TAPE 
text file containing information needed by the punch machine. 


a + een > pe EE 


EXAMPLE (example is abbreviated) = X6380GY04600 
| XOS9SOGABSO 
X¥GAIOOYOSO5SO 
X¥G4POONYONS350 
XYOAASOYO4SO0 
MOG 


AOSHGOLVOIING 
403450703300 
X03800703450 
X03900Y03150 
XO3950Y03600 
K04050Y03300 
¥94100Y03750 
X94200Y03459 
404360703900 
XO4ZHOYOI60O | 
XOAASOYO0 4050 
X04500Y03750 
X044600Y04200 
X04700Y03900 
XO4BIOYO 4050 
X95000Y04200 
L9A750Y046400 
RO7Y=00100 
AGAASGYOS760 
KO67¥99109 
K93050Y06300 
K04450YO5 200 
RCAV-G0100 
X94750Y94500 
RO6Y0G100 
XO03050Y05200 

{93390104600 

| A£O3ZB507! 
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The file contains a block of coordinate values for each holesize. 
(The R (repeat) code is used where appropriate.) The first block corresponds 
to the first holesize line in the drill legend table; the second block 
corresponds to the second holesize line; and so on. There will be a separate 
block for each holesize/plating-type combination, even if the holesizes are 
the same. For example, the block for .039-P will be separate fram the 
block for .039-N. 


At the end of each block is the tool code: MOO. The NCDRILL-TAPE file 
May be edited so as to replace the MOO code with the actual tool code required. 
Edit it as you would any other text file. 


HOW THE | PUNCH DRILL TP| COMMAND WORKS 


When you pick |PUNCH DRILL TP|, the system punches an NC DRILL paper 
tape for your board design. The tape may be used with EXCELLON FORMAT 2 
drill machines. 


6/83 POST-78 


Sie 


PRINTER, PLOTTER, DIGITIZER 


USING THE MATRIX PRINTER 

USING THE PEN PLOTTER 

OPERATING THE PEN PLOTTER IN BACKGROUND 
DIGITIZER 


oO OF O OO 


5/84 


USING THE MATRIX PRINTER 


1, GENERAL INFORMATION 
Z. PRINTING TEXT FILES 


a PRINTING A MATRIX PLOT OF A DRAWING 


12/82 PRINTPLOT-1 © 


1. GENERAL INFORMATION 


The matrix printer is optional equipment with the Telesis system. 
It has two uses: 


1. To print text files and long messages. 
2. TO plot a drawing. 


When using the matrix printer option to print text files and long 
messages, the system allows you to continue your work during the printing 
operation. When the system "beeps" while the printer is operating, you 
may pick a new menu box and continue your work on the Telesis system. 


NOTE: If you are uSing the matrix printer to plot a drawing, 
wait until the printer operation has STOPPED before | 
continuing your work. 


USING THE |CANCEL PRINT| COMMAND 


oe © © £ 2 + « oc ef @ 


You may use the |CANCEL PRINT| cammand to cancel the printing of 
a text File. When |CANCEL PRINT| is picked, the printer may continue to 
operate for a short period of time before stopping. When the system 
"beeps", you may then continue using the system interactively. However, 
|CANCEL PRINT| does not cancel long messages being output to the matrix 
printer. 


When |CANCEL PRINT| is picked, the function screen message line 
displays: 


<BACKGROUND MATRIX PRINT CANCELLED> 
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2. PRINTING TEXT FILES 


you must open a project file to use the matrix printer. 


You can print any text file in the current project file. This 
includes both text files created by you, and text files created by 
the system (such as the bill of materials report). 


GETTING TO MENUS WITH PRINT-TEXT-FILE COMMANDS 


IF YOU HAVE AN OPEN DRAWING: when you open a drawing, the first 
menu to appear is the DRAWING TASK MENU. Pick the 
|PRINT OR PLOT| command on this menu to flip to the 

- PRINT OR PLOT MENU where the PRINT commands are located. 


IF YOU DO NOT HAVE AN OPEN DRAWING: when you open a project file, 
the first menu to appear is the MENU OF MENUS. Pick 
the | TEXT FILES| command on this menu to flip to the 
TEXT TASK MENU where the PRINT commands are located. 


COMMANDS USED TO PRINT TEXT FILES 


COMMAND : WHEN TO USE IT 


| PRINT TEXT FILE| Use this canmand to print any text file in the current 
| project file. You must follow this command with the 
exact name of the text file. You may specify a 
revision of the text file as well as the name. 
If you do not, the most recently used revision 
will be printed. 


Use the | CURRENT INDEX| command to display the contents 
of the current project file, 1f you are not sure of 
the exact. name or revision you want. 


|PR NETLIST-RPT| PRINT NETLIST REPORT: The command is a short cut 
for printing the text file named NETLIST-REPORT. 
It 1s not necessary to follow this cammand with the 
nane of the text file. 
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PRINT COMPONENT REPORT: This command 1s a short 

cut for printing the text file named COMPONENT-REPORT. 
It 1S not necessary to follow this command with the 
name of the text file. 


| PR COMPONENT-RPT | 


| PR BOM-REPORT| PRINT BOM REPORT: This command is a short cut 
for printing the text file named BOM-REPORT. 
It 1S not necessary to follow this command with the 


name of the text file. 


|PR PHOTOPLOT-LOG| PRINT PHOTOPLOT LOG: This command is a short cut 
for printing the text file named PHOTOPLOTI-LOGG. 
It is not necessary to follow this command with the 


name of the text file. 


PRINT EXTRACTION LOG: This cammand is a short cut 
for printing the text file named EXTRACTION-LGG. 

It 1s not necessary to follow this command with the 
name of the text file. 


|PR EXTRCTION-LOG| 


|PR NET-COMPR-RPT | PRINT NET COMPARE REPORT: This cammand is a short 
cut for printing the text file named NET-COMPARE-REPORT 
It is not necessary to follow this command with the 


name of the text file. 


—— = 
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3. PRINTING A MATRIX PLOT OF A DRAWING 


You must open a drawing to make a matrix plot of it. 


Ordinarily, you use a matrix plot as a check plot of your work. 


GETTING TO THE MENU WITH THE |MATRIX PLOT| COMMAND 


When you open a drawing, the first menu to appear is the 
DRAWING TASK MENU. Pick the |PRINT OR PLOT| cammand on this 
menu to flip to the PRINT OR PLOT MENU where the |MATRIX PLOT| 
command is located. 


THE |MATRIX PLOT| COMMAND 
The |MATRIX PLOT 
Section of the manual. 


command is described in the Command Description 


Here are some general principles to keep in mind when you use this 


command.~ | 
“Oc SOR ceapapeeyenmttenre re oe at 


CONTENTS OF THE PLOT 


The contents of the plot will be the same as the contents of the 
graphics screen. If you want to plot the whole drawing, use the |DRAWING| 
command to display the whole drawing on the graphics screen. If you 
want to plot a smaller area of the drawing, |WINDOW|-in until the 
graphics screen displays exactly what you want to plot. 


SOLID LINES AND DASHED LINES 


Because the plot is in black and white, you lose the color distinctions 
shown on the graphics screen. You can, however, retain some of this 
distinction by specifying that some colors be plotted as dashed lines. 

The colors you do not specify will be plotted as solid lines. 


SPECIFYING SCALE 
Remember that the scale you specify is in relation to the actual size 


of your drawing (SIZE A,B,C,D or OTHER). The scale you specify has no 
relation to the size of your drawing as it appears on the graphics screen. 
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CUT-LINES 


Down the left and right sides of the plot are dashed lines. These 
are cut-lines to help you if you are piecing together a drawing fran 
more than one matrix plot. 


CONSIDERABLE FREE DISK SPACE IS NEEDED FOR A MATRIX PLOT 


The system requires considerable free disk space to create a matrix 
plot: approximately 2000 free blocks for a D SIZE drawing. You may 
temporarily copy files to floppy disks and then delete then from the 
system in order to free disk space for matrix plotting. When the plot 
is finished, you may copy these files back to the system. 
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4. PRINTING MESSAGES DISPLAYED ON THE FUNCTION SCREEN / 


The Telesis system allows you to print long messages that are 
displayed on the function screen. For example, you may output a 
CURRENT INDEX to the matrix printer if you wish to produce a hardcopy 
version. | 


You may use the |PRINT| command located at the top of the function 
Screen to print a long message or an index. 


PREREQUISITES 
1. The matrix printer must be on-line. 


2. The long message or index to be printed must be displayed on 
the function screen. 


Even if the message is longer than can be shown on the function 
screen, the message is printed in its entirety. For exanple, if the 
CURRENT INDEX comprises three function screen pages, the entire index is 
printed regardless of the page currently displayed. 


A message 1S printed EXACTLY as it appears on the function screen. 
If the displayed message is longer than one page, the printed output 
identifies the pages in sections rather than printer form feed. However, 
the printer form feeds after one printer page is full. 


EXAMPLE: Function screen display of a CURRENT INDEX 

| | | | PRINT | <- PAGE PAGE —> CANCEL 
Contents of project ACC-TEST rev 1] 

text file PENPLOT-CON rev 1 created 09-SEP-82 08:10:48 
text file PDRC-FILE rev 1 created 09-SEP-82 08:10:56 
text file LAYERSTD rev 1 ‘created 09-SEP-82 08:11:00 
text file CAP rev 1 created 02-FEB-83 09:13:05 
drawing SCH rev 1 created 03-FEB-83 14:25:09 
drawing PCB rev 1] created 08-FEB-83 12:02:50 
file NET-DATA-BASE rev 1 created 08-FERB-83 12:09:06 
symbol PC/RES rev 1 created 10 MAR-83 13:06:42 
drawing AND3B rev 1 created 12-MAR-83 09:20:30 
file NET-DATA-BASE rev 2 created 14-MAR-83 10:50:34 
drawing PCB rev 2 created 18-MAR-83 09:32:40 


When you pick the |PRINT| canmand at the top of the function screen, 
the CURRENT INDEX is printed EXACTLY as it appears on the function 


screen. 
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1. INTRODUCTION 


The Telesis [PEN PLOT| cammand plots the presently displayed area (or 
window) of the active drawing. The commands on the world menu allow the 
Operator to selectively control the view of the drawing to be plotted. The 
system plots the area of the drawing actively displayed on the graphics 
screen, plotting all visible layers, “skip” layers, and those layers 
blanked by color fram the display menu. 


The Telesis pen plot feature operates with the Hewlett-Packard HP 7580 


series pen plotters. Before using the |PEN PLOT| command, the operator 
should be familiar with the following Hewlett-Packard Manuals: 


-"HP7580 Drafting Plotter Operator’s Manual" 
or 
"HP7585 Drafting Plotter Operator’s Manual" 
These manuals explain how to power-on the plotter, pen and plotting 
media set-up, and how to activate the REMOTE state. This is all that is 
required for the Telesis PEN PLOT feature to work. 


An in-depth understanding of the plotter can be ceca from the 
following document: 


"Hewlett Packard 7580 (or 7585) Drafting Plotter 

Option 001 and 002 Operating and Programming Manual 

Using HP-GL Instructions." 
However, this is not necessary for operation on the Telesis system. 
This section of the manual describes the creation and editing of the 


pen plot control file, which is a requirement for plotting specific data 
base layers of a drawing with selected pens in the HP pen plotter carousel. 
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2. HOW THE PEN PLOT COMMAND OPERATES 
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The diagram below shows the flow of data during the PEN PLOT command. 
The Telesis system plots the actively displayed area of the drawing. The 
pen plot control file (if present) directs the HP7580 (or 7585) in plotting 
specific data base layers with specific pens. If a visible layer is not 
assigned to any pen in the control file, the system plots that layer with 
PEN 1 of the plotter carousel. Without a pen plot control file, all 
drawing layers will be plotted with this pen. 


PENPLOT-CON 
TEXT FILE 


ACTIVE 
DRAWING 


PEN PLOT | 


HP PEN PLOTTER 
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3. USING THE PEN PLOT CONTROL FILE 


PURPOSE 


The penplot control file instructs the plotter during the PEN PLOT 
operation. The plotter receives drawing information fram the Telesis 
system and plots each drawing layer with the specified pen. The operator 
must create the penplot control file to plot Specific layers of a drawing 
with a specific pen and pen color. 


The HP plotter carousel holds a maximum of eight pens. The operator 
may use any number of pens to plot a drawing with a variety of colors. 


& 


NAMING THE PEN PLOT CONTROL TEXT FILE 


When the operator picks PEN PLOT, the system prompts the operator for 
input of the penplot control file name. The system will then look for a 
text file of that name, first in the current project file, then in the 
SYSTEM—-LIBRARY . 


When creating a pen plot control file using the EDIT PENPLOT-CON text 
lead-thru, the operator may speci ify any name with up to 18 alphanumeric 
characters. However, if |ENTER| is picked without specifying a file name, 
‘the system automatically names the pen plot control file PENPLOT-CON. 


By allowing the system to automatically name the control file, the 
operator does not need to specify a text file name when the PEN PLOT 
command is picked. The system will first look for the text file named 
PENPLOT-CON in the current project, then in the SYSTEM-LIBRARY. 


NOTE: If the system cannot find the text file, it reports "NO PENPLOT 
CONTROL FILE* on the function screen message line. The system 
will draw with the pen plot with all drawing layers 
assigned to PEN 1 of the plotter carousel. The operator may 
terminate the cammand by picking CANCEL if desired. 
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EXAMPLE OF A PEN PLOT CONTROL FILE 
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The text file shown below is a typical pen plot control file: 


PENPLOT~CON 1 


(PENPLOT~CON) 

PEN 1 DBLAYERS 0-3, 7, 8, 10 
PEN 2 DBLAYERS 4:6 | 
PEN 3 DBLAYERS 5 64 

PEN 4 DBLAYERS 15, 17, 33-35 
PEN 5 DBLAYERS 110-115 104 
PEN 6 DBLAYERS 40:44 88 
PEN 7 DBLAYERS 89-91 

PEN 8 DBLAYERS 146-147 
CONNECT-POINTS 

TEXT-POINTS 

BULLETSIZE 100 PENWIDTH 39 
END 


CONTENTS OF THE PENPLOT-CON TEXT FILE 


The PENPLOT-CON file directs the Hewlett-Packard system during 
execution of the |PEN PLOT| command. Each pen specified in the file is 
dedicated to the data base layer(s) listed after the pen number. Connect 
points and text points will be plotted if the keywords are included in the 
text file. In addition, the operator may specify bullets, that is, circles 
in place of connect—points when plotting a schematic drawing. Bullets may 
also be filled during plotting with the presence of the an PENWIDTH 
following the BULLETSIZE specification. 
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4. CREATING A PENPLOT CONTROL FILE WITH THE TEXT LEADTHRU 


The text leadthru capability allows the operator to create a penplot 
control file on the function screen, with the system maintaining the proper 
formatting requirements for each line entry. The operator simply uses the 


interactive commands on the |EDIT a areas | leadthru to input and edit 
the information contained in the file. e leadthru reduces the possi- 
bility of numerous formatting errors that could result when the text file 
ls created on a text editor keyboard. 


When using the |EDIT PENPLOT-CON| leadthru, the system assists the 
operator in the following ways: 


1. Autamatically names the file PENPLOT-CON. 


2. Autamatically positions the graphics screen cursor when the 
Operator inputs information. 


3. Automatically inputs the keywords required in the file and pranpts 
the operator for input. 


4. Automatically places parentheses ( ) around coment line entries. 


5. Issues error messages ‘if the operator-—defined input is improperly 
formatted. 


NOTE: Error messages may appear on the function screen if the 
penplot control file was not created with the 
|EDIT PENPLOT-CON| command. (See PRINT/PLOT-25) . 
The operator may use the steps described below to create a penplot 
control file using. the leadthru capability: 


STEP 1. TEXT LEADTHRU 


Pick the | TEXT LEADTHRU| command to display the menu of leadthru options: 
| EDET PENPLOI-GN| | 
|EDIT DEVICE FLILE| 
|EDIT APERTURE-TAB| 
|EDIT PIN FILE| 
EDIT TAVERSTD| 
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STEP 2. EDIT PENPLOT-CON 


Pick the |EDIT PENPLOT-CON| command to open an existing penplot control 
file, or to create a new file. When the system issues the FILE NAME 
prompt, the operator may input the name of the penplot control file, or 
simply pick |ENTER|. Skipping the keyboard input will open the latest 
existing file named PENPLOT-CON or open a new file of the same name. 


However, if an existing file is named other than PENPLOT-CON, the operator 
must specify the name of the file when |EDIT PENPLOT-CON| is used. If a 
new file is to be created with a name other than PENPLOT-CON, the operator 
may input up to 18 alphanumeric characters with no blank spaces. A 
revision label with up to four alphanumeric characters may be specfied; 
Separate with the file name fram the revision label with a blank space. 


EXAMPLE: Creating anew file —— 
|EDIT PENPLOT-CON| (FILE NAME) ENTER 
The system displays the new PENPLOT-CON file on the graphics 
screen with the information shown below: 


PENPLOT - CON 


_____ (PENPLOT-CON) 
END 


NOTE: If additional penplot control files are essential in the same 
project file, the operator may specify the PENPLOT-CON file 
name with a revision label different from existing PENPLOT~CON 
files. | | 


The operator may use the following commands to add information between 
(PENPLOT—CON) and the END statement: : 


(ADD PEN LINE] 

\ADD BOLLEISIZE LINE] 
(TEXTC POINTS | 

| CONNECT POINTS| 

ADD COMMENT | 
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STEP 3. ADD PEN LINE 


Use the |ADD PEN LINE| cammand to add pen and dblayer information to the 
file. The dblayers specified after each pen will be plotted with the pen 
specified during the |PEN PLOT| command. Continue the |ADD PEN LINE| 
command until all pens to be used for plotting have been specified. 


Each pen assignment line starts with the keyword "PEN," followed by a pen 
number, followed by the keyword “DBLAYERS," followed by a list of layers 
assigned to that pen. 


EXAMPLE : 


ADD PEN LINE (PEN 1-8) -Keyboard- ENTER (DBLAYERS) -Keyboard- ENTER 
Input Input 


The pen number must be a number from 1 through 8... Each layer in the list 
of layers must be a number between 0 and 255 inclusive. Each layer number 
in the list may be separated by any number of spaces. 


An entire range of layers may be specified by inserting a hyphen (-) or a 
colon (:) between the selected range. 


EXAMPLE: PEN 1 DBLAYERS 0-3 
PEN 2 DBLAYERS 4:6 


In the above example, layers 0 through 3 will be plotted with PEN l. 

Layers 4 through 6 of the drawing will be plotted with PEN 2. The operator 
may input spaces or a comma (,) between specific layers and specific range 
values. 


EXAMPLE : 
PEN 3 DBLAYERS 5 64 
PEN 4 DBLAYERS 15, 17, 33-35 
PEN 5 DBLAYERS 110-115 £104 
PEN 6 DBLAYERS 40:44 88 


CS ETS ED AN EI TES LE EOD END CLI BED LEELA LON LALLY STII ATES MES TEE ED TUES LO TEED 


This control file will create the following: 


PEN 3 assigned to layers 5 and 64 

PEN 4 assigned to layers 15, 17, 33, 34, 35 

PEN 5 assigned to layers 104, 110, 111, 112, 113, 114, 115 
PEN 6 asSigned to layers 40, 41, 42, 43, 44 and 88 


If the operator uses the Telesis Keyboard Editor, (VT101 or Wyse) to create 
the file, type in the keyword PEN followed by a blank space, then the pen 
number. Input a blank space, then input the keyword DBLAYERS followed by 
the list of layers as shown in the above example. 
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STEP 4. ADD BULLETSIZE LINE 


Use the |ADD BULLET SIZE LINE| command to specify plotting of software 
generated connect-points as circles on schematic drawings. For example, 
connect=points added to the schematic drawing during |ADD CONNECTION| are 
software generated. Connect-points within symbols on the schematic are 
non-software generated. | 


Filling of bullets occurs during the |PEN PLOT| command if the operator 
specifies the PENWIDTH keyword following the BULLETSIZE specification. 


EXAMPLE : 


ADD BULLETSIZE LINE (SIZE OF BULLET) -Keyboard Input- ENTER 
(WIDTH OF PEN) -Keyboard Input- ENTER © 


Oo The first keyboard input is the size of the bullet to be plotted. 
If the schematic drawing is english units, specify a value in mils 
or inches. For example, a keyboard input of 12 specifies a 
bulletsize of 12 mils. To specify inches, use a decimal; for 
exanple, .12 denotes .12 inches. 


If the schematic is drawn in metric units, the value specified is 
in millimeters. For example, a value of 5 specifies a 5 millimeter 
bulletsize. 


Oo The second keyboard input is the penwidth to be used if the 
operator wishes to fill the bullet during plotting. The rules 
stated above for english units and metric units schematics apply 
when specifying bulletsize and penwidth. 


The operator may skip the WIDTH OF PEN prampt and simply pick 
|ENTER| if filling of the bullet is not required. The keyword 
PENWIDTH will not appear on the line entry. - 


General Rules 


1. Qnly software-generated connect-points will be plotted as 
bullets,i.e., circles . These connect-points are plotted with the 
pen assigned to the DBLAYER where the software-generated 
connect-points exist on layer 0. The pen number specified for 
DBLAYER 0 will be used. 


2. All bullets in a drawing must be the same size. There should 
only be one BULLETSIZE line in a penplot control file. If more 
than one BULLETSIZE line exists, the system uses the latest, or > 
last entry. 


~— 
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3. In the penplot control file, the penwidth must be less than or 
equal to the bulletsize, with one exception. It is valid to input 
a smaller bulletsize if the plot scale (greater than 1 at a time 
Of PEN PLOT) multiplied by the bulletsize makes the bulletsize 
larger than the penwidth. If the penwidth is still greater than 
the BULLETSIZE, an error message will result and the progran will 
terminate. 


4. Bullets will oly be plotted from english or metric schematic 
drawings. The bulletsize line will be ignored when plotting a 
hoard drawing. For metric drawings, the penwidth specification in 
the file must not be less than 0.1 millimeters; the bulletsize 
must not be greater than 50 millimeters. For english drawings, 
the bulletsize must no be greater than 2000 mils, or 2.0 inches. 


EXAMPLE: english schematic drawing to be plotted: 


ADD BULLETSIZE LINE (SIZE OF BULLET) 12 ENTER 
(WIDTH OF PEN) 5 ENTER 


RESULT: 


PEN 5 DBLAYERS 110-115 104 
PEN 6 DBLAYERS 40:44 88 
PEN 7 DBLAYERS 89-91 

PEN 8 DBLAYERS 146-147 
BULLETSIZE 12 PENWIDTH 5 
END 


If using the Telesis Keyboard Editor (VT101 or Wyse) to create the 
penplot control file, input the keyword BULLETSIZE followed by a blank 
space, then the size of the bullet. Input a blank space, then input the 
keyword PENWIDTH if the bullet is to be filled during plotting. Omit the 
PENWIDTH keyword if filling is not required. Separate the keyword PENWIDTH 
from the pen size with a blank space as shown in the above example. 
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STEP 5.  CONNECT-POINTS 


Pick connect-points to include plotting of connect points. The keyword 
CONNECT-POINTS will appear as a line entry in the PENPLOT-CON file. 
Otherwise, the connect points displayed on the drawing will be amitted. 


If plotting a schematic with a BULLETSIZE/PENWIDTH specification in the 
penplot control file, the CONNECT POINTS keyword will inform the system to 
plot the non-software generated connect-points on the drawing. For 
example, connect-points within symbols will be plotted; software-generated 
connect-points will be plotted as bullets. If the CONNECT—POINTS keyword 
is omitted, the system will not plot the non-software generated 
connect-points. | | 


STEP 6. TEXT-POINTIS 


Pick text-points to include text points in the pen plot. The keyword 
TEXT=POINTS will appear as a line entry in the PENPLOT-CON file. 
Otherwise, the text points displayed on the drawing will be cmitted from 
the plot. | | 


NOTE: If including connect points and/or text points in the pen plot, 
the system will plot them_at the sizes last set by the 
|SET CNCT PT SIZE| and |SET TXT PNT SIZE| commands. Size 
variations Of connect points and text points on the active 
drawing will not be shown in the pen plot. 


STEP 7. ADD COMMENT 


Pick the |ADD COMMENT| command to add informational text to the file. The 
comment line entry will automatically be placed within parentheses (). 
This identifies the line entry as a comment. Comments are optional 
Operator-defined line entries which allow additional. information for easy 
interpretation of the file. 


NOTE: The operator may input a maximum of 59 alphanumeric and blank 
spaces in a camment line entry. If the keyboard input exceeds 
the 59 character-limit, the system interrupts and inserts the 
first 59 characters into the file. 


When using the Telesis Keyboard Editor (VT101 or Wyse), input parentheses 
( ) around operator-defined comment entries in the file. 
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EXAMPLE: Adding the comment line (CLOCK GENERATION BOARD). 


[ADD COMMENT| (ENTER TEXT) CLOCK GENERATION BOARD | ENTER | 


CURRENT DISPLAY ON THE GRAPHICS SCREEN 


PENPLOT-CON 1 


____ (PENPLOT-CON) 
PEN 2 DBLAYERS 4:6 


RESULT: The comment line (CLOCK GENERATOR BOARD ) is inserted below 
the line (PENPLOTI=CON). 


PENPLOT-CON 1 


(PENPLOT-CON) 
_____ (CLOCK GENERATOR BOARD) 

PEN 1 DBLAYERS 0-3, 7, 8, 10 

PEN 2 DBLAYERS 4:6 
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STEP 8. DONE 


When finished creating the senciot control file, pick | DONE| . To close the © 


file, select one of the following commands from the menu displayed on the 
function screen: 


|SAVE FILE| - allows the operator to save the active version of the 
file, and to delete the previous version of the sane 
revision. If the file is newly created, the system saves 
the file under the revision label specified when the file 
was opened, or with revision "1" (default). 


EXAMPLE : 
Active file (new) PENPLOT~CON 


Saved file: PENPLOT~CON 1 


SAVE FILE 

NEW REV - allows the operator to save the active file under a 
revision label other than the one originally specified 
when the file was opened. The system does not delete the 
old version. The revision label may contain up to four 
alphanumeric characters. 


EXAMPLE : 
Original version (old REV) PENPLOT-CON 1 
New version (new REV) PENPLOT-COn 2 

a FILE} - allows the operator to cancel the actively displayed file 
on the graphics screen without deleting the original (if 
it exists). The original file maintains its original 
revision label. 

|EDIT FILE| - allows the operator to "menu-back" and return to the 
active file for additional editing. 


IF THE FILE IS LONGER THAN CAN BE SHOWN ON THE GRAPHICS SCREEN 


If lines are added to the file after the graphics screen is full, the 
file will scroll so al the bottom lines are visible and the top Lines 
are not. Use Use the [EINE UP UP| cammand to bring the top lines back into view. 
Use the |LINE DN to = up the bottam lines back into view. 


7/85 PRINT/PLOT-20 


S. EDITING THE PEN PLOT CONTROL FILE 


When creating a penplot control file, the operator may make additions 
or corrections. The file may also be re-opened at a later time to update 
any version of the file previously created. When re-opening the file, the 
operator must specify the filename and the revision label if the file is 
not the latest version. 


The operator may use the following commands to edit the penplot 
control file: 


| CHANGE PEN LINB| 


|CHANGE BULLETSIZE LINE| 
|DEESTE_LINe| 
|ONDELETE LINE| 
[CENCE CoN 
_ However, the add commands previously used in creating the PENPLOT-CON 


file may be used to make additions to the file. All commands used to 
create and edit the file are located on the same menu page. 


POSITIONING THE CURSOR 


To edit the file, the cursor must always be moved to the proper line 
position. The cursor remains in the left margin of the file, and can only 
be moved up and down. | 

For ADD cammands during editing: 

Position the cursor to the line above the desired location of 
addition. Lines positioned below the cursor will shift down when 
the new line is added. If the cursor is positioned at the END 
Statement, the new line will be placed one line above. 


For CHANGE or DELETE commands: 
Move the cursor to the line to be changed or deleted. 


Use the following commands to move the cursor: 


|LINE UP| - moves the cursor up one line. 


|LINE DN| - moves the cursor down one line. 
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EXAMPLE: LINE DN (Picked 3 times) 


Current 
Cursor ----—> PEN 6 DBLAYERS 49:44 #88 
Position PEN 7 DBLAYERS 89-9] 

PEN 8 DBLAYERS 146-147 
New ane > CONNECT POINTS 
Position TEXT POINTS 


When LINE DN is picked, the cursor moves fram the current position to 
the start of the next line of the file. Each pick moves the cursor down 
one line. | 


—_ 
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CHANGING THE INFORMATION IN THE FILE 


Use the CHANGE commands to change or update the PENPLOT-CON file. For 
example, use the |CHANGE PEN LINE| command to redefine dblayers to be 
plotted with a particular pen. Move the cursor to the line to be edited. 


EXAMPLE: CHANGE PEN LINE 


Current 
Cursor > PEN 6 DBLAYERS 49:44 #88 
Position PEN 7 DBLAYERS 89-91 


PEN 8 DBLAYERS 146-147 
CONNECT POINTS 
TEXT POINTS 


|CHANGE PEN LINE| (PEN 1-8) 6 |ENTER| (DBLAYERS) 40:44 88 103 ENTER 


RESULT: Dblayer 103 is now assigned to pen 6 of the file. 


Current 
Cursor > PEN 6 DBLAYERS 49:44 #88 103 
Position ee NS ee a a aE RE LEE Ce NE Se oe a 


NOTE: When using the |CHANGE PEN LINE| command, the operator may skip 
any prampt if the information for that entry in the file is 
unchanged. For example, if the dblayers require editing, the 
operator may simply pick |ENTER| after the (PEN 1-8) prompt, _ 
then proceed to change the dblayers for that pen. The current 
pen number for that pen line will remain unchanged. 


Use the |CHANGE COMMENT] command to change or edit existing comment 
lines in the PENPLOT-CON file. Use the |CHANGE BULLET SIZE| command to 
update the current bullet size and penwidth specifications. 
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DELETING AND RESTORING INFORMATION IN THE FILE 
ec a Ra EP RE EEA SE Se ETE ET ES SINR SNPS 
Use the following canmmands to delete and restore information in the file: 


|DELETE LINE| - deletes a single line specified by the current 
cursor position. 


[UNDELETE LINE] - restores the last line entry deleted from the file. 
| The system restores the deleted entry directly 
below the new cursor position, regardless of the 
line’s original placement. This command may be 
used to reposition a line to another location with 
the file. - 


If the cursor is positioned at the END statement, 
the line will be restored one line above it. 


NOTE: The line PENPLOT-CON at the top of the file, as well as the END 


statement cannot be deleted. The operator can only delete line 
entries that were input during the creation of the file. 


DELETING A LINE FROM THE FILE 


EXAMPLE: Deleting the CONNECT POINTS line 


PEN 5 DBLAYERS 110-115 104 
Current -———> CONNECT POINTS 


Cursor PEN 6 DBLAYERS 40:44 88 

Position PEN 7 DBLAYERS 89-91 
PEN 8 DBLAYERS 146-147 
TEXT-POINTS 


PICK: |DELETE LINE| 


In the above example, DELETE LINE removes the CONNECT~-POINTS line from the 
file. The contents of the file shift up, closing the open line resulting 
fran the deletion. 


New PEN 5 DBLAYERS 110-115 104 
Cursor -<-—=> PEN 6 DBLAYERS 40:44 88 
Position PEN 7 DBLAYERS 89-91 
PEN 8 DBLAYERS 146-147 
TEXT-POINTS 
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UNDELETING A LINE ON THE FILE 


Use the |UNDELETE LINE| command restore the last deleted line entry 
—_ to the file at the Line below the cursor position. Use the |LINE UP| 

and |LINE DN| commands to position the cursor to the line above the 
location where the line is to be restored. 


EXAMPLE: Undeleting the CONNECT POINTS line 


DBLAYERS 110-115 104 


PEN 5 
PEN 6 DBLAYERS 40:44 88 
New PEN 7 DBLAYERS 89-91 
Cursor --=—=> PEN 8 DBLAYERS 146-147 
~ TEXT-POINTS 
PICK: |UNDELETE LINE| 
PEN DBLAYERS 110-115 104 


fs) 
PEN 6 DBLAYERS 40:44 88 
7 DBLAYERS 89-91 
PEN 8 DBLAYERS 146-147 


After reinserting the CONNECT-POINTS line with the | UNDELETE LINE| 
command, the cursor moves to that line of the file. 
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PENPLOT~CON FILES NOT CREATED WITH THE EDIT PENPLOT-CON LEADTHRU 
| 


Penplot control files that were not created with the |EDIT PENPLOT-CON| 
command may exist on the system. If a penplot control file was created 
with the Telesis Keyboard Bditor, for example, the operator may edit the 
file using the EDIT PENPLOI-CON lead-thru. 


When the operator opens one of these files with the |EDIT PENPLOT-CON| 
command, the system checks it for formatting errors. If errors exist, the 
system places a message on the function screen stating the number of faulty 
lines existing in the file; the system displays the file on the graphics 
screen with all faulty lines bracketed between parentheses and asterisks. 


EXAMPLE: (* PNE 2 £DBLYERS 4:6%) 


The line is incorrect because the keywords PEN and DBLAYERS are 
misspelled. . : : 


The lines in parentheses are now comments, and the system treats them 
as such. These lines may be deleted with the |DELETE LINE| command. Use 
the |ADD| commands to input the correct information. 


6. PLOT SCALE 


All dimensions in the Telesis systems drawings have coordinates 
expressed in english units (mils) or in metric units (millimeters). For 
example, with an english drawing, a line one inch long is 1000 units long. 
Unless otherwise specified, the drawing will be plotted at a scale of 
one-to-one. That is, a line 1000 units long in a drawing will plot 1.000 
inches long on the plot paper. However, the operator may plot a drawing 
much larger or smaller depending on the scale specified when executing the 
|PEN PLOT| command. Scale is a number greater than zero. A scale greater 
than one causes the system to plot the drawing larger than its stored - 
coordinates, while a number of less than zero causes the plot to be 
smaller. : | 


EXAMPLE: SCALE 2. — causes the plotted elements to be twice the size 
| of the original drawing. 


SCALE .5 - causes the plotted elements to be one-half the 
Size of the original drawing. 


BE nS, 
fc $2:535 
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7. USING THE PEN PLOT COMMAND 


Prior to using the |PEN PLOT| command, select the view of the drawing 
to be plotted. For example, on Telesis 2.0 systems use the |WINDOW| 
command to select an area of the drawing, or the |DRAWING| command to plot 
the entire drawing. M Telesis 2.1 tems, use |NEW WINDOW| command to 
select the desired area, or the |WINDOW=WORLD[ to plot the entire drawing 
during execution of the |PEN PLOT ; 


Make sure the penplot control file is available in the current project 
file, or in the SYSTEM-LIBRARY so the specific drawing layers of the active 
drawing will be plotted with specific pens in plotter carousel. If a 
penplot control file does not exist, all drawing layers will be plotted 
with PEN 1 of the plotter carousel. 


The pen plotter must be properly connected and the paper and pens 
correctly loaded. The plotter must be in the remote state; that is, the 
REMOTE light on the front of the plotter must be "on." 


The operator may now use the |PEN PLOT| command. The input sequence 
of the cammand is shown below: : 


PEN PLOT (CONTROL FILENAME) -Keyboard- ENTER (SCALE) -Keyboard- ENTER 
Input Input 


Oo The first keyboard input is the name of the penplot control file. 
If the file is named PENPLOT-CON, skip the keyboard input and pick 
|ENTER|. The system will look for the name PENPLOT-CON first in 
the current project, then in the SYSTEM-LIBRARY. 


Oo The second keyboard input is plot scale to be used. Skip the 
keyboard input and pick JENTER| if plotting at a scale of "1." 


If the system cannot find the penplot control file specified by the 
first keyboard input, the system reports the following on the 
function screen message line: 

"NO PENPLOT CONTROL FILE" 


The system will then proceed with the pen plot, plotting all 
drawing layers with pen 1 of the plotter carousel. 
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Oo If the system reports, "PEN PLOTTER NOT ON-LINE," check the plotter 
to ensure that it is properly connected and powered-on. If REMOTE 
PERIPHERAL OPERATION is installed for networking of peripheral 
devices and if the system reports the following, refer to UTILITIES 
section of this manual for additional information on networking and 
deallocating of peripheral devices. 


"PLOTTER ALREADY IN USE. COMMAND CANCELLED." 


There will be a slight delay before the plotter begins to operate. 
If only a small area of the drawing is to be plotted, there may be 
a delay while the system “windows” the drawing elements to be 
plotted. The “OUT OF LIMIT" light may appear on the plotter 
console. This is a normal condition if plotting a “windowed" 
portion of the drawing. This condition indicates that the plotter 
is clipping those drawing elements in the window that extend 
outside the window limits. 


The |PEN PLOT| command plots all drawing elements on the layers 
assigned to pen 1 © pen 1 first, then those assigned to pen 2, and soon. Asa 
result, there may be a delay in plotting if there are very few or no 
elements on the layers assigned to a pen. The plot will proceed faster as 
layers with more. data are encountered, assigned to pens with higher 
numbers. | 


8. TROUBLE SHOOTING 


WHAT TO CHECK FOR IF THE PLOTTER DOES NOT OPERATE: 


Oo Is the plotter properly connected and powered-on? 
oO Is the plotter loaded with paper or mylar? 
Oo Is the plotter REMOTE button 11t? 


Oo Is the drawing to be plotted actively displayed on the graphics 
screen? 


Oo Is the cable fram the Telesis system to the plotter attached 
properly? If REMOTE PERIPHERAL OPERATION is installed for 
networking of peripherals, refer to the UTILITIES section of the 
manual for additional information. 
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THE WRONG PEN IS PLOTTING AN ELEMENT 


a a 


Check the penplot control text file for pen assignments. If two 
different pen assignment lines are assigned the same layer, the latest pen 
number assigned overrides the first pen assignment. 


THE PLOT IS LARGER THAN THE PLOTTING SURFACE 


Check to be sure that the SCALE input is not too large for the plot 
paper. If the plot is larger than the plot paper, the PEN PLOT cammand 
will only plot that part of the drawing that will fit on the plot paper. 


It will not plot the drawing information at the dimension edges of the 
drawing. 


9. PLOTTER LIMITATIONS 


sani eo EUS PRESSES TONS CSREES SEE SA OAT DECLARED 
If the operator attempts to plot a drawing on paper equal to the size 
of the drawing, elements near the edges may not be plotted. This is a 
limitation of the Hewlett-Packard HP7580 and HP7585 plotters. 
For example: 
A SIZE drawing plotted on A SIZE paper 
B SIZE drawing plotted on B SIZE paper 
C SIZE drawing plotted on C SIZE paper 
D SIZE drawing plotted on D SIZE paper 
It is recommended that the operator plot the drawing on paper one size 
larger than the drawing size. For example, plot an A SIZE drawing on B 
SIZE paper, a B SIZE drawing C SIZE paper, etc. This will ensure the 
plotting of all drawing information. 
When plotting a D SIZE drawing, it is recommended that roll paper or 


military specification paper be used. Military specification (MIL-SPEC) 
paper is one inch larger in all drawing dimensions. 
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OPERATING THE PEN PLOTTER IN BACKGROUND 
1, PENPLOT BACKGROUND 
Oo General Information 
2. THE ACTIVE DRAWING AND THE PENPLOT CONTROL FILE 


3, CREATING THE -PLOT FILE WITH THE CREATE PENPLOT FILE! 
COMMAND 


4, STARTING THE PEN PLOT IN “BACKGROUND” 
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deg PENPLOT BACKGROUND 
GENERAL INFORMATION 


The Telesis system allows the operator to plot the ACTIVE or 
INACTIVE drawing in a "background" mode. "Background" mode allows the 
operator to interact with the Telesis system while the plotter is 
operating. 


There are two essential commands needed to operate the plotter in 
"background". 


CREATE PENPLOT FILE 
PENPLOT BACKGROUND 


When the |CREATE PENPLOT FILE| command is used, the system reads 
the actively displayed drawing information amd the penplot control 
data in the PENPLOT-CON file. The system then assembles and stores 
this information into a special -PLOT file. 


When the -PLOT file has been created, the operator may use the 
| PENPLOT BACKGROUND| command to plot the ACTIVE or INACTIVE drawing. 
The system first reads the -PLOT file, then creates a temporary "back- 
ground" copy. When the plotter begins to operate, and when the function 
screen "beeps", the operator may continue working interactively on the 
system. 


De THE ACTIVE DRAWING AND THE PENPLOT CONTROL FILE 


When the active drawing 1S displayed on the graphics screen, the 
|CREATE PENPLOT FILE| command must be used to create the -PLOT file 
needed for "background "plotting. The -PLOT file contains the displayed 
drawing information, and the penplot control data listed in the PENPLOT-CON 
text file. The actively displayed drawing may be the entire drawing, or 
a “windowed-in" area. 


NOTE: A PENPLOT-CON text file is optional. If a penplot control 
file does not exist in the current project file, or in the 
SYSTEM-LIBRARY, the -PLOT file is still created. However, 
all drawing layers are assigned to PEN 1 of the plotter 
carousel when the plot is started. 


The text file created with the |CREATE PENPLOT FILE| command © 
must not be edited with the function screen editor or the 
optional Telesis keyboard editor. 


If this file is plotted on the IDS matrix printer, erroneous 


Characters will result. The printer/plotter must be powered-off 
then powered-on to clear it. 
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3. CREATING THE -PLOT FILE WITH THE | CREATE PENPLOT FILE | COMMAND 


Pick the |CREATE PENPLOT FILE| command. The operator must enter 
the name of the PENPLOT-CON text file, and the name of the -PLOT file 
to be created. | 


EXAMPLE : 


|CREATE PENPLOT FILE| (ENTER PENPLOT CONTROL FILE NAME) —Keyboard- | ENTER | 
Input 


(ENTER FILE NAME TO BE CREATED) -Keyboard- | ENTER| 
Input 


Oo Enter the name of the existing penplot control file. If 
the file 1S named PENPLOT-CON, simply pick |ENTER|. If a pen- 
plot control file does not exist, pick |ENTER| to assign all 
drawing layers to PEN 1 of the plotter carousel. 


Oo Enter the -PLOT file name. If a file name is not input, the 
system names the -PLOT file from the existing drawing name when 
|ENTER| is picked. The system also assigns revision "1" to the 
file. 


EXAMPLE : 
Existing drawing name: TEST 


-PLOT file created by 
system default: TEST-PLOT rev 1 


However, the operator may input a file name that contains up to 13 
alphanumeric characters. A 1]13-character file name results in 18 
Characters when the system inserts the -PLOT suffix. If the 
Operator wishes to asSign a revision label to the -PLOT file, the 
file name and the revision must be separated by a blank space when 
it is input. A reviSion may contain up to four alphanumeric 
characters. 
EXAMPLE: Inputting a file name and revision label. 
File name Revision 
TEST ABCD 
Resulting file name: 
TEST-PLOT ABCD 
NOTE: If more than one -PLOT file is to exist in the same project 
file, the operator may name the first file with the 
drawing name default, then proceed to name the additional 
-PLOT files with revision labels. 


When the system completes the creation of the -PLOT file, the 
function screen message line displays: 


PLOT FILE COMPLETED 
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4. STARTING THE PEN PLOT IN "BACKGROUND" 


After the -PLOT file is created with the |CREATE PENPLOT FILE| 
command, the plot can be started with the |PENPLOT BACKGROUND] command. 
Since the -PLOT file was created with the active drawing displayed, the 
drawing does not need to be active to start the plot. However, the 


operator must open the project file prior to picking the |PENPLOT BACKGROUND| 
command. 


INPUT SEQUENCE : 


|PENPLOT BACKGROUND| (NAME OF FILE TO BE PLOTTED) Keyboard- |ENTER| 
Input 


(PLOT SCALE ENTER ONLY =1) -~Keyboard- |ENTER| 
| Input 


O Enter the name of the -PLOT file. If the drawing 1s actively 
displayed, simply pick |ENTER| to locate the latest version of 
the -PLOT file. 


If the drawing 1S lnactive, enter the name of the -PLOT 
file to be used. The -PLOT suffix does not need to be input. 


NOTE: If more than one -PLOT file exists in the current 
project file, ensure that the proper file name is 
selected. Otherwise, the plotter may plot an undesired 
portion of the drawing. 


o Enter the plot scale. If |ENTER| is picked without a plot 
scale, the system defaults to SCALE l. 


The system first checks that the plotter is on-line and not 
presently operating. If the plotter is not on-line, the 
function screen message line displays: 

PEN PLOTTER NOT ON-LINE 
If the plotter is presently operating, the message line displays: 

PEN PLOTTER BUSY, PLOT NOT STARTED 

When the plotter is on-line, and available, the system proceeds 
to create a "background" copy of the -PLOT file. As the system 
copies the file, the message line displays: 

COPYING FILE TO BACKGROUND 
When the plotter begins to operate, and when the system "beeps", 


the operator may interactively continue working on the Telesis 
system. 
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DIGITIZER 


1. GENERAL INFORMATLON 


2. HOW TO CALIBRATE THE DIGITIZER 


5, HOW TO DIGITIZE A DRAWING 
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Lan 


i GENERAL INFORMATION 


A CALCOMP 9000 Series digitizer 1S optional equipment with the Telesis 
system. It can be used instead of the tablet and light pen to input a drawing. 


Typically, you will use the digitizer to transfer an existing board drawing 
fran hard-copy to the system. However, the digitizer may also be used for 
schematics or other drawings. | 

The digitizer consists of a table amd a puck. When the digitizer is turned 


on, the table is used as the equivalent of the function Screen tablet, and the 
puck is used as the equivalent of the light pen. | 


DIGITIZER TABLE 


MARGIN 


ORIGIN 


The digitizer table has a 48" by 36" active surface. It contains a network 
of wires in the horizontal and vertical directions, which are used when locating 
coordinate points relative to the origin (point 0,0) at the lower left corner 
of the active surface. There is an inactive margin around the perimeter of the 
Surface. It is shown in the illustration above, but it is not marked on the table 
itself. (The margin is approximately 1-1/2 inches wide.) 


At the right of the table are most of the same commands that appear in the 
top row of the function screen tablet. 


4/83 PRINTPLOT-33 


DIGITIZER PUCK 


CO:ITROL KEYS 


fag 
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INDICATOR LIGHT 


The digitizer puck 1s used to input coordinate point locations, and to 
input the commands at the right of the digitizer table. The puck has these 


components ; 


INDICATOR LIGHT 


The red indicator light is 11it when the 
digitizer is ready to accept input. Any 
input attempted when this light is off will 
be lost. 


The crosshair is used to select the point to 
be digitized. 


Any one of these keys is pressed to digitize the 
point location shown under the crosshair or the 
command shown under the crosshair. 


Any one of these keys is pressed to implement 

the |NEXT| command. The puck may be anywhere on 
the active surface. (For the sake of convenience 
the |NEXT| command can be implemented in two ways: 
by pressing the A,B,C or D control keys; or by 
positioning the crosshair over the |NEXT| canmand 
and pressing any control key except *.) 


This key is not used. 


4/83 PRINTPLOT-34 


SUMMARY OF STEPS TO FOLLOW IN USING THE DIGITIZER 


STEP 1 Tape a hard-copy drawing to the digitizer table. 


STEP 2 Open a drawing file. 


STEP 3. Use the |DIGITIZER MENU| command to flip to the menu 


page containing these commands: |DIGITIZER ON|,|DIGITIZER OFF|, 
and |CALIBRATE DIG | 


STEP 4 Use the |CALIBRATE DIG| cammand to calibrate the digitizer. 
This step is optional; you are not required to calibrate the 
digitizer. (See p. PRINTPLOT+-20 for calibration instructions.) 


STEP 5 Use the |DIGITIZER ON| command to turn on the digitizer as 
an input device. 


STEP 6 Digitize the drawing. (See p. PRINTPLOT+24 for instructions.) 


STEP 7 Use the |DIGITIZER OFF| command to return to the tablet 
method of input. 


NOTE: You may turn the digitizer on and off as often as you like to 
Switch back and forth fram digitizer input to tablet input. 


LIMITATIONS OF THE DIGITIZER 
o The |NECK| and |DRILL| commands cannot be used with the digitizer. 


© Typically, you will use the digitizer to input a camnpleted board 
drawing, and you will not create a net data base. (A net data 
base can only be created fram a schematic drawing or a text-input 
netlist.) When this is the case, you will not be able to use 
commands and capabilities that require a net data base such as: 
|ASSIGN REF DES|, |RATSNEST|, |NET COMPARE|. 


You will be able to use all other system capabilities, such 


as: phySical design rules checking, the artwork capability, and 
the NC drill capability. 
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2. HOW TO CALIBRATE THE DIGITIZER 
PURPOSE | ‘ 


Digitizer calibration is optional. By calibrating the digitizer, you 
inform the system where and at what scale to place the data you digitize. 
Calibration has several benefits: 


» It campensates for shrinkage and distortion in the hard-copy 
drawing. | | 


» It campensates for any misalignment in the placement of the 
hard-copy drawing on the digitizer table. 


e It allows you to scale the system version of your drawing to 
be larger or smaller than the hard copy version. 


- It allows you to specify where your drawing will be placed 
relative to the system drawing extents. 


DEFAULT CALIBRATION 


If you do not calibrate the digitizer, the system will use the 
following default calibration: 


ALIGNMENT | The system version of the drawing will be aligned to the 
system drawing extents exactly as the hard-copy drawing 
is aligned to the digitizer table. (If the hard-copy is 
crooked, the system version may be crooked as well.) 


SCALE The system version of the drawing will be created at a 
| 1:1 scale with the hard copy drawing. 


REFERENCE | The system takes the lower’ left corner of the digitizer’s 

POINT active surface as the reference point for the hard copy 
drawing; and it takes the lower left corner of the system 
drawing extents as the reference point for the system 
version of the drawing. Any point you digitize will have 
the same relation to the system reference point that it has 
to the hard-copy reference point. 


WHEN TO CALIBRATE 


Typically, you use the |CALIBRATE DIG| canmand when you are preparing 
to digitize a new drawing. (If you do not, the system will use your previous 
Calibration or, if there is no previous calibration, the default calibration.) 
If the hard-copy drawing is moved (or slips) on the digitizer surface, you should 
repeat the |CALIBRATE DIG| command and calibrate exactly as you did previously. 
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Drawings may be opened and closed, and the digitizer may be turned 
on and off without affecting the calibration. 


Calibration is cancelled when the system is turned off or rebooted. 
To regain your previous calibration after turning the system back on or 
rebooting, you must use the |CALIBRATE DIG| command again and recalibrate 
exactly as you calibrated previously. 


PREREQUISITES 

. A drawing file must be active. 

. The full extents of the current drawing must be displayed on the 
graphics screen. (New drawings wil look blank whether they are 
fully displayed, zoaned in, or shifted, so it 1S a good idea to 
be sure the drawing is fully displayed by using the | DRAWING] 
canmand before calibrating.) 

STEPS TO FOLLOW IN THE CALIBRATION PROCESS 
STEP ] Carefully mark 3 points on the hard copy drawing: . 
Point 1 is the lower right corner 
Point 2 is the lower left corner 


Point 3 is the upper left corner 


STEP 2. Pick the |CALIBRATE DIG| command. 
(Do not pick the |DIGITIZER ON| cammand.) 


STEP 3 Respond to each of the pranpts displayed on the function 


screen message line. The table below gives an example 
of each prompt with instructions on how to respond: 


EXAMPLE OF PROMPT HOW TO RESPOND 


Input the X Size at which you wish 
the system to create your drawing 
(not necessarily the actual size of 
the hard-copy drawing). 


ENTER IN X SIZE OF DRAWING (IN MILS) 


The size you specify here must fit 

within the drawing extents of the 

currently active drawing. For 

example, if you picked |B SIZE| 

when you opened the current 

drawing, your X size here must be > 
< 17000 mils. 


(table continued on next page) 
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(Table continued fram previous page) 


EXAMPLE OF PROMPT 


PLEASE ENTER LOWER RIGHT HAND CORNER 


PLEASE ENTER LOWER LEFT HAND CORNER) 


PLEASE ENTER UPPER LEF'T HAND CORNER 


SCALE X:2:1(2.003) Y:2:1(2:007) 
HIT ENTER IF CORRECT 


ENTER X OFFSET (IN MILS) 


(Table continued on next page) 
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ENTER IN Y SIZE OF DRAWING (IN MILS) 


HOW TO RESPOND 


Input the Y size in the same way 
that you input the X size above. 


Use the digitizer puck to digitize 
the lower right corner point that 
you marked on your drawing in 
STEP ] above. 


Digitize the lower left corner in 
the sane way that you digitized the 
lower right hand corner. 


Digitize the upper left corner in 
the sane way that you digitized the 
lower corners. 


The system reports the scale of the 
hard-copy drawing to the system 
version of the drawing as you have 
specified it in the 5 previous 
responses. (The message shows the 
nominal scale with the exact scale 
enclosed in parentheses. The sys- 
tem will use the exact scale. 


Use the digitizer puck to pick 
|ENTER| if the scale is acceptable. 
If not, pick |CANCEL| and begin the 
calibration process again. 


- Input a value if you wish to offset| 


(in the X axis) the drawing area 
you defined in this calibration 
fran the drawing extents of the 
currently active drawing. © 


For no X offset, just pick | ENTER 
(If you enter no X or Y offset, 
the system places the lower left 
corner you digitized at the lower 
left corner of the system drawing 
extents.) 


(Table continued fram previous page) 


NOTE: Do not input an offset so 
large that it shifts a large part 
of the drawing area you defined in 
this calibration outside the system 
drawing extents. You will not be 
able to digitize outside the system 
drawing extents. 


ENTER Y OFFSET (IN MILS) Input an offset in the Y direction | 


in the sane way that you input an 
X offset above. 
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3. HOW TO DIGITIZE A DRAWING 


PREREQUISITE 


- A drawing file must be active. 


TURNING THE DIGITIZER ON AND OFF 


Use these commands to turn the digitizer on and off. 


| DIGITIZER ON| 


|DIGITIZER OFF| 


DIGITIZER INPUT 


Use the |DIGITIZER ON| command to activate the 
digitizer. 


Once the digitizer is on, you may use it whenever 
the tablet maenu appears. The word "DIGITIZER" will 
be displayed on the tablet menu indicating that the 
digitizer can be used and the tablet cannot. 


The digitizer remains on until you turn it off with 
the |DIGITIZER OFF| command, or until you close the 
active drawing « 


Use the |DIGITIZER OFF| canmand when you wish to 
Switch fran the digitizer method of input to the 
tablet method. 


you may turn the digitizer off and on as often as you 
like, to switch back and forth fran tablet input to 
digitizer input. 


Use the digitizer just aS you would use the tablet and light pen to 
input coordinate point locations. The table below shows your action and 


the system's response. 


ACTION 
MENU COMMANDS : 


RESPONSE | 
Whenever a command requires coordin- 


Use the light pen and function screen ate input, the system will display 


to pick the command yo 


u want. For the tablet with the word "DIGITIZER" 


exanple:|ADD CONNECTION| (You may use | on it. As you work, the cammand 


any canmands with the digitizer that echo, input echo, pranpts and error 
you can use with the tablet except the | messages will appear as usual on the 
|NECK| and |DRILL| commands.) function screen. 


(Table continued on next page) 
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(Table continued fran previous page) 


ACTION RESPONSE 
COORDINATE INPUT: The graphics screen will display a 
Aim the crosshair on the digitizer small stationary crosshair at each 
puck at the desired location on the point you digitize. The graphics 
hard-copy drawing, and press a control | screen will not display a dynamic 


kdy (0-9,#) to digitize the point. cursor or the large cursor-crosshair. 


DIGITIZER TABLE COMMANDS: 

Use the puck to pick the |SWAP| ,|NEXT| | These commands operate just as they 
|ENTER| ,|KEYPAD| ,|OOPS|, and [CANCEL] .| do on the tablet. 

commands on the digitizer table. Aim 

for the center of each box with the 

puck crosshair. (For convenience, you 

may also implement the |NEXT| command 


by pressing the A,B,C, or D control 
keys. In this case, the puck may be 
anywhere on the active surface.) 


RECOMMENDED STEPS IN DIGITIZING A DRAWING 


STEP ] Add symbols 

STEP 2 Add vias 

STEP 3 Add lines (one layer at a time) 

STEP 4 Add text labels. We recammend that to input text, you 


turn off the digitizer and use the the tablet and light pen. 
You will find this more convenient than using the digitizer 
Since your attention will have to be on the function screen 
for keyboard input and for messages. 
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1. QUANTITY OF DISK SPACE AVAILABLE ON THE SYSTEM 


Drawing files, net data base files and all other files on the 
system use up disk space. So do many system operations. The Telesis 
system has approximately 45,000 blocks of disk space available for your 
use. 


To put this in perspective, the list below gives you an idea of 
how much disk space is cammonly used by different types of files (bear in 
mind that disk space used depends on the size and complexity of the 
file): 


Type of File Approximate Disk Space Used 
Symbol file 25 - 150 blocks 
Schematic drawing 300 — 1200 blocks 

Board drawing 1000 - 4000 blocks 

Text file | Very few blocks 

Net data base file 100 -— 200 blocks 


Listed below are some of the system operations that require 
considerable free disk space: 


Using the matrix atrix printer _ 

Using the ES EXTRACT NETLIST| command 
Using the |NET NET COMPARE] command 
Physical design Sign rules checking 
Creating artwork files 


Using the |OLD DRAWING] command 


Using the |CREATE NC DRILL| canmand 


In general, 3000 blocks of free disk space will usually be enough for 
operations such as these. 
USING THE FREE DISK SPACE COMMAND 


When you pick the |FREE DISK SPACE| cammand, the system reports on 
the function screen the number of blocks of disk space currently available. 


Use this canmand to check whether you have enough free disk space 
whenever you are about to begin a new drawing or a space-consuming operation. 
TRY TO KEEP AS MUCH DISK SPACE AVAILABLE AS POSSIBLE 

To avoid running out of available disk space, copy files from the system 
to floppy disks or magnetic tape whenever you do not need the files for your 
current work. You may copy them back to the system when you do need them. 

You Biise also create more free disk space by using the piece DRAWING | 


command. See the next section for instructions. 
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2. | DRAWING COMPRESSION 


PURPOSE OF THE | COMPRESS DRAWING | COMMAND 


The |COMPRESS DRAWING| command compresses the drawing information on 
the system so that it takes up less disk space. This compression also 
causes the system to operate faster. 


WHEN TO USE THE |COMPRESS DRAWING| COMMAND 


Use the |COMPRESS DRAWING| command after you have done substantial 
editing or deleting on_a drawing; or after you have used the |RATSNEST| 
command repeatedly. |COMPRESS DRAWING| frees disk space that was being 
occupied by deleted elements and deleted ratsnest lines. 


This command does not alter the drawing in any way; it affects 


disk space only. It will have little or no effect if there has not 
been repeated ratsnesting or substantial editing on a drawing. 


~ PREREQUISITES 
1. You must be in the design project where the drawing exists. 


2. The drawing must be INACTIVE. 


3. When doing a [COMPRESS CRAWING| on a schematic, be certain 
that the latest net data base exists in the current project. 


COMPRESSING THE DRAWING 
When you pick the |COMPRESS DRAWING| command, the system prompts 
you for a drawing name. When you have input the name of the drawing to 
be compressed, and the REV ( if the drawing is not the latest version), 
pick |FNTER| to begin the compression. 
The message line at the top of the command menu displays: 
"COMPRESS DRAWING STARTED" 
| When drawing compression begins, the drawing becomes ACTIVE am 1S | 
displayed on the graphics screen. When drawing compression is completed, 
the drawing becomes INACTIVE. However, the drawing remains displayed 
on the graphics screen. , 
The message line at the top of the command menu displays: 
"COMPRESS DRAWING COMPLETED" 
The system automatically executes |SAME DRW SAME RV|. The compressed 


drawing is saved under the same name and revision label specified when 
compression was started. | 
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THE PERIPHERAL SWITCH 
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THE PERIPHERAL SWITCH 


PURPOSE 


If you have two Telesis terminals, you will be provided with a 
peripheral switch that allows you to uSe peripneral equipment (such as 
a magnetic tape rive) with either terminal. 


LOCATION 


The peripheral switch is located in the center of the magnetic 
tape drive cabinet. 


It looks like this: 
Avy aceite Tom HST eyre ye | UM Te enh S07 Be PION 3 | TERA NAL \ 
ae be 1 io) oi om Co CA | MMB “cRmiwwor 2 | 


USE THE PERIPHERAL SWITCH BEFORE USING THE PERIPHERAL COMMANDS 


Before using the function screen commands that operate a peripheral, you 
must be sure that the peripheral is switched to your terminal. For example, 
before picking [PEN PLOT], press the PLOTTER switch if it is not already set 
for use with your terminal. 


HOW TO USE THE PERIPHERAL SWITCH - 


The four switches on the left are labelled with the nanes of the 
equipment they switch. The switches labelled OPTION 1, OPTION 2, and 
OPTION 3 can be connected to any additional Telesis peripherals (such 


as a VT10N) that you have purchased and wish to share between the two 
terminals. 


Press each switch to change it from the depressed position (white) 
for terminal 1, to the extended position (black) for terminal 2. 
(Which is terninal 1 and which is terminal 2 will be deternined at the 
time that the peripheral switch is installed with your system.) 


IMPORTANT! Check with the operator of the other Telesis terminal 
before using the peripheral switch. 


IMPORTANT! Do not switch a peripheral that is currently in operation. 
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4/83 UTILITIES-7 


1. GENERAL INFORMATION 


The Telesis menu file capability allows you to create and use 
custanized symbol menus. 7 


A menu file is a file in which you may create one set of schematic 
symbol menus, one set of board symbol menus, or both. 


Once you have created these menu sets, you may use them to add your 
Own symbols to a drawing in the same way that you use the Telesis symbol 
menus to add Telesis-prepared symbols to a drawing. 


You may create as many menu files as you wish, but you can only use 
one menu file at a time when adding symbols to a drawing... 
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2. CREATING A MENU FILE 


STEPS TO FOLLOW IN CREATING A MENU FILE 


STEP I 


STEP 2 


STEP 3 


STEP 4 


STEP 5 


Pick USER MENUS | to flip to the menu page used for opening, 
editing and saving menu files. 


Pick |NEW USER MENUS| and input the name you wish to give the 
new menu file. (Refer to Command Description Section of the 
manual for required input sequence.) 


Pick |EDIT SCHEM MENU| or |EDIT BOARD MENU| (these two commands 
work in exactly the same way). 


The system will display the first page of a set of ten 
blank menu pages. (There is one set of 10 menu pages for 
schematic symbols and another set of 10 for camponent symbols.) 


The menu boxes are blank except for the top row which contains 
the standard top-row commands appropriate to symbol menus. 


EXAMPLE : 


ATUS [ SHIFT _ [CANCEL _ + -caNCEL 


|i 
a; ae 
ees | hes 
| | | 
| | | 


Pick any of the menu boxes, except those in the top row, to 
add or edit text. (You may not edit the commands in the top 
YOw.) . 


Input the symbol file name that you want to appear in the box. 


EXAMPLE: |D[TJO[D[E| |ENTER 


The symbol file name may be up to 16 alphanumeric characters 
with no blank spaces allowed. (You may input blank spaces 
before the symbol file name in order to center the text in the 
menu box.) 
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No revision labels are allowed in the file name. 


The name must be exactly the same as the name of the symbol 
file that you want to associate with this box. 


When you pick 
box you picked. 


ENTER| the symbol file name will appear in the 


If you wish to change a symbol name after you have entered it, 
pick the menu box again and input a new name. The new name 
will replace the old one when you pick | ENTER 


To delete a symbol name fran a menu box, pick the box and 
input at least two blank spaces. When you pick |ENTER|, the 
box will become blank. 3 


STEP 6 Repeat STEPS 4 and 5 until you have placed as many symbol names 
as you wish in the menu set. | 


Use the |<-MENU| and |MENU->| commands.as usual to flip fran 
one menu page to another within the 5 menu set. 


STEP 7 Pick |DONE|. If you picked the |EDIT SCHEM MENU 
| you may now pick. |EDIT BOARD MENU| or vice versa. 


After picki DONE|, you may repeat the |EDIT SCHEM MENU| or 
|EDIT BOARD MENU| commands as often as you like, to make changes 


or additions to your menus. 


command first, 


STEP 8 Use the |SAVE USER MENUS| command when you have finished creating 
the menu set (or sets) within the menu file. 


NOTE: The menu file must be open when you add symbols to a 
drawing. However, it 1S important to save a back-up copy of the 
menu file before using it to add symbols to a drawing. Therefore, 
be sure to use the |SAVE USER MENUS| command or the | SAVE NEW RV| 
command whenever you finish creating or editing a menu file. You 
may then reopen the file with the |OLD USER MENUS| cammand. 
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3. USING MENU FILES 
ADDING SYMBOLS TO A DRAWING 


STEP 1 Use the |OLD USER MENUS| command to open the menu file you 
: want to use. | | 


STEP 2 Open your drawing file. 


STEP 3. Use the |ADD SYMBOL[USER] | command just as you would use the 
|ADD SYMBOL[MENU]] command: pick |ADD SYMBO1[USER]| to access 
your symbol menu set, then pick the menu box containing the 
name of the symbol you want to add to a drawing. 


NOTE: Whenver you attempt to add a symbol, the symbol file 
must be in the current project file or the SYSTEM—LIBRARY. 


If your symbol menus duplicate any of the names on the 
Telesis symbol menus, make sure that only the symbol files 
you want to uSe are in the current project file and/or 
SYSTEM-LIBRARY. (Symbol files in the current project file 
take precedence over symbol files with the same name in 
the SYSTEM-LIBRARY) . 


STEP 4 When you have finished uSing the menu file, you may use the 
|CANCL USER MENUS| command as long as you have a back-up copy 
of the menu file. 


ARCHIVING MENU FILES 


Menu files can be copied, deleted, and archived on tape or floppy disk 
in essentially the same way as other files. You will find the appropriate 
commands (such as, |COPY MENU FILE|, |DELETE MENU FILE|, |MENU TO TAPE]|) 
on the file management and archive menus. These commands are all described 
in the Command Description Section of the manual. 


Menu files can only be created and used at the system level. That is: 
they cannot be created (or edited) within a project file, and they cannot be 
used to add symbols to a drawing if they are filed in a project file. 


However, it 1S possible to copy a menu file into a project file if you 
wish to do so for archival purposes. (For instance, if you created a menu 
file to be used only with one board project, you might want to archive that 
menu file within that project file.) If you do this, you must remember that 
you will have to copy the menu file back to the system level when you wish tx 
use it again. | 


if 
\ 
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CREATING ANT) ENITING EXECUTE FILES 


1, GENERAL INFORMATION 


2. RECORDING THE EXECUTE FILE WITH THE TELESIS 
FUNCTION SCREEN, 


3. CREATING AND RUNNING THE EXECUTE FILE AT VARIOUS 
SY Ol EMVLEVELS. | 

4, USING THE EXECUTE MENU COMMAND TO CREATE THE 
EXECUTE FILE, 


EDITING THE EXECUTE FILE 
PRINTING THE EXECUTE FILE 
RUNNING THE EXECUTE FILE 
IMPORTANT CONSIDERATIONS 
EXECUTE FILE FRROR MESSAGES 


Oo COO N DH VI 
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CREATING AND EDITING EXECUTE FILES 


1. GENERAL INFORMATION 


The Telesis system provides the capability of recording a series of 
menu picks into a file. The file may then be used to operate the system 
overnight in a non-interactive mode. This record of interactive commands 
for overnight processing is called an "execute" file. Once the file has 
been created and started with the | RUN EXEC FILE| command, the systen 
reads the file and “executes” each command non-interactively. 


The execute file is simply a method of storing a sequence of canmands 
to be processed overnight. When the execute file is started, the system 
operates non-interactively; the operator does not need to be present 
during processing. Productivity on the Telesis system can be greatly 
increased during those periods when the system is not used interactively 
by an operator. | 


An execute file may be created for any operation that can be performed 
interactively on the Telesis system. Because the execute file can be 
created at various menu locations, the system can be operated non- 
interactively for one, or many system capabilities. 


Execute files may be printed, copied, deleted, or stored on floppies 
or magnetic tape. |CURRENT INDEX|, |SYSTEM INDEX| or |PROJECT INDEX| may 
be used to display the names of execute files created on the system. 


HOW THE SYSTEM PROCESSES EACH EXECUTE FILE 


Once an execute file is created and stored, the operator may run the 
file with the |RUN EXEC FILE| canmand. When the file name is entered, the 
system reads the execute file and begins to process each command in the 
sequence recorded on the file. As the system operates non-interactively, 
it echoes and displays each cammand being processed on the function 
screen message line. After a command is executed, the command name is 
re-displayed on the function screen in reverse video. This process 
continues until the system canpletes the last cammand recorded in the 
execute file. | 


The operator may then use the system interactively when the execute 
file completes processing. 


NOTE: During the processing of an execute file, the operator may 
pick |CANCEL|. The command currently being processed (displayed 
on the function screen message line) continues until campleted. 
Then, the execute file processing is terminated. 
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Ze RECORDING THE EXECUTE FILE WITH THE TELESIS FUNCTION SCREEN 


When creating an execute file, you must interact with the Telesis 
function screen to record the sequence of cammands to be executed. When 
a command is picked and recorded in the execute file, the system does not 
process the cammand. The system simply records the command in the 
execute file. However, if you are creating an execute file to operate 
the auto-router, for example, you may set the auto-router parameters 
during the creation of the execute file. The system will process the 
parameter information when the execute file is started with the 
|RUN EXEC FILE| command. 


NOTE: If an active drawing is displayed, the various display canmands 
on the Telesis system will operate interactively during the 
creation of the execute file. For example, DISPLAY GRID and SET 
GRID SIZE will cause the system to paint the grid specification 
on the graphics screen during the recording of the execute 
file. 


USING THE TELESIS AND TABLET MENU TO RECORD 


The Telesis keypad and the tablet menu may be used to record inputs 
into the execute file. For example, if the ADD SYMBOL [MENU] cammand 1s 
used during the creation of the file, the keypad may be used to input the 
explicit drawing coordinates. If an active drawing is displayed, the 
tablet menu may be used to pick the drawing location where the symbol is 
to be added during processing of the execute file. 


ce CREATING AND RUNNING THE EXECUTE FILE AT VARIOUS SYSTEM LEVELS 


The execute file may be created and processed at various levels on 
the Telesis system. 


1. OLD PROJECT/NEW PROJECT level 
2. Within a project (Inactive drawing) 
3. Within a project (Active drawing displayed) 


An execute file can be created at the NEW PROJECT/OLD PROJECT page 
(boot-up menu) , or created within a project that performs a particular 
Operation. (EX. ROUTER = DESIGN BOARD). 


For example, the operator may create one execute file that opens an 
existing project (OLD PROJECT) and existing board drawing (OLD DRAWING) 
non-interactively. The sane execute file then proceeds to start the auto- 
router (ROUTE BOARD) and save the drawing (SAVE DRW SAME REV). However, the 
operator may open a project and a drawing interactively, then proceed to 
create the execute file that performs an operation non-interactively. | 


The gperator MUST A 2 run the execute_file fran the sane 
level used to create the The system will not process an execute 


file if it is started Eatg a “incorrect menu location. (See RUNNING THE 
EXECUTE FILE) . , 
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4. USING THE |EXECUTE MENU| COMMAND TO CREATE THE EXECUTE FILE 


The |EXECUTE MENU| command is located at the first page of various 
levels of the Telesis system. The Telesis system recognizes each level 
used during the creation, editing and running of execute files. 


The |EXECUTE MENU| command is located at the following system 
levels: 


1. OLD PROJECT/NEW PROJECT 

2. BOARD DRAWINGS and DESIGN BOARD 
3. OTHER DRAWINGS and DRAW SCHEMATIC 
4. GROUPS MENU 

5. TEXT MENU 


When |EXECUTE MENU| is picked, the system displays the following 
menu page: | 


>) 3 SRR ane Lome: eee aay SE ie mee 
i aa ee ae 
dL CREATE OO 

|S exec Fine | =| eprr exec FILE | | PRINT EXEC FILE 


——> «. a ae 


ciasmaod 

Pd Le LL 

| | a oe 
| 
x | 


| Po 


jm sve ene | | 
|) 
| | arezecr nee 


Pick the lectins EXEC FILE| command to begin the creation of the 
execute file. When this command is picked, the system issues a pranpt 
for the execute file name. After the file name is entered, the system 
then re-displays the previous menu page. 


ae 
| 


PROJECT INDEX | sys SYSTEM INDEX 


—— 


— INDEX 
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EXAMPLE: |CREATE EXEC FILE| (EXEQUTE FILE NAME) -Keyboard- | ENTER| 
Input 


Oo The keyboard input is the execute file name. The file name 
may contain up to 18 alphanumeric characters with no blank spaces. 
The system does not assign a default name if the file name is 
omitted. , 


o A revision label is optional. It may contain up to four alphanumeric 
characters. The file name and the revision label must be separated 
by a blank space. If a revision 1s not input, the system assigns 
the revision label "1" when the file is saved. 


EXAMPLE: Typical execute file name 
File Name Revision 
OVERNIGHT TEST 


When the |CREATE EXEC FILE| command sequence is terminated, the system 
re-displays the previous menu page containing the |EXECUTE MENU| command. 


The system is now in the execute file “record™ mode. Each command 
picked from the function Screen is now recorded into the execute file in 
the sequence selected by the operator. Each menu pick must be selected 

in the sequence typically used to "interactively" operate the system. 


The following example demonstrates a typical execute file created on 
the Telesis system. 


EXAMPLE: CREATING THE EXECUTE FILE AT THE OLD PROJECT/NEW PROJECT MENU 


STEP 1 Pick |EXECUTE MENU| to display the execute file menu page. 


STEP 2. Pick |CREATE EXEC FILE|, input the execute file name, 


pick |ENTER]. The system now re-displays the OLD PROJECT/ 
NEW PROJECT menu. 


STEP 3 The system is now in the execute file "record" mode. Menu 
picks are recorded into the file in the sequence selected 
by the operator. 


MENU BOX PICKED | | MENU PICK SEQUENCE 
OLD PROJECT | 1 
OLD DRAWING 


2 
DRAW SCHEMATIC 3 
EXTRACT NETLIST | 4 
LOGIC RULE CHK | 5 
CREATE BOM FILE 6 
CREATE NETLIST 7 
CREATE CMPNT-RPT g 


PR BOM-REPORT - | 9 
PR NETLIST-RPT 10 
PR EXTRACTION-LOG 1l 
PR COMPONENT-RPT 12 
SAVE DRW SAME RV 13 
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STEP 4 When the execute sae has been created, pick | DONE | to 


— return to the |EXECUTE MENU| command. 


STEP 5 Pick |EXECUTE MENU| to display the menu boxes selected. 
The function screen display appears in the "edit mode" 


format: 


| CREATE EXECUTE FILE oe | 


(yy Ba 
| OLD PROJECT rorecr_ | OLD DRAWING | ean SCHEMATIC | EXTRACT NETLIST | 
(5) (6) 00 8) a 
LOGIC RULE CHK} |CREATE BOM FILE| |CREATE NETLIST CREATE CMPNT RPT| 


ie (9), 


(10) ~ | | (11) PR (12) 
R BOM-REPORT 


PR NETLIST-RPT EXTRACTION-LOG | |PR_COMPONENT-RPT 
(i3) SAVE | | | Se 
_DRW SAME RV Be seperate 


| Ta a ee eR ee 


SRNR eS 2 «a 
eR aT cs SE EEE eI TLE FETS AE STEREO ence Reena EE aac AE Etech 
| Pe 


Each menu box displayed on the function screen is labeled with a 
number. This number identifies the sequence, or position, in the execute 
file where the command was entered. The operator may now edit the file, 
or pick [DONE]. (See EDITING THE EXECUTE FILE.) 


= 


= Jd | 


STEP 6 Pick |DONE| to display the following canmand options: 
|SAV. EXEC SAM RV|-. saves the file under the same revision 
' label that was named when the file 
was opened. If a new file was created 
without a revision label, the system 
asSigns revision "1" to the file. 


EXAMPLE: Active file name - EXECUTE 


|SAV__EXEC SAM RV| - EXECUTE 1 
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|SAV EXEC NEW RV| - allows the operator to save the file with a 
new reviSion label. The revision label may 
contain up to four alphanumeric characters. 


If the active file was previously saved, 


the system does not delete or change the 
original version and its revision label. 


EXAMPLE: Original version . - EXECUTE 1] 


|SAV EXEC NEW REV| (REV) ABC |ENTER| 


Result - EXECUTE ABC 


| CANCEL ACTV EXEC| - causes the system to delete the active 
version of the file. 


If the active file was previously saved, the 
system does not delete the original version 
and its assigned revision label. 


|EDIT FILE| ~ allows the operator to "menu-back" and return 
| | to the active file for further editing. 
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5. EDITING THE EXECUTE FILE 

Existing execute files on the Telesis system may be edited to insert 
additional menu picks. Menu picks may also be deleted or changed to update 
the file. 


The file may be edited when it is created with the |CREATE EXEC FILE| 
command, while existing files may be edited with the |EDIT EXEC FILE] 
command. When the execute file is displayed on the function screen, 
the softkey editing commands can be used to edit the file. 


The system does not allow invalid editing of the execute file. 
Deletions and insertions at improper EXECUTE FILE locations will not be 
recorded. The file must be properly sequenced to operate the system 
non-interactively. (See EXECUTE FILE ERROR MESSAGES.) 


USING THE |EDIT EXEC FILE| COMMAND TO OPEN AND EDIT AN EXISTING FILE 


The |EDIT EXEC FILE| command must be used to open and edit existing 
execute files. 


EXAMPLE: |EDIT EXEC FILE| (EXECUTE FILE NAME) - Keyboard - |ENTER| 
Input 


Oo The keyboard input is the execute file name. Input 
the file name and the revision label to open the version 
to be edited. Omit the revision label if you wish to 
open the latest version. 


_ When the above |EDIT EXEC FILE| command sequence is terminated with 
|ENTER|, the system displays the file on the function screen. 


The following editing commands are available on the softkey line of 
the execute file display: 


When a softkey editing command is picked, it highlights in reverse 
video. This signals that the command is active and is awaiting a menu 
pick selection from the execute file display. 
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RD eA Tee 


| DELETE | 


|DELETE| may be used to eliminate up to 18 menu boxes from the execute file. 
When [DELETE| is picked, it highlights in reverse-video. The first menu box to 
delete may be selected; the system then repaints the execute file display. The 
first selection to delete appears at the second menu box with its text displayed 
in reverse video. All menu boxes surrounding this selection are displayed. 


EXAMPLE: Pick 
Pick 


DELETE | (Highlights in reverse-video) 
PR NETLIST-RPT| 


| 
| OLD PROJECT | | OLD DRAWING | |DRAW SCHEMATIC | |EXTRACT NETLIST | 


6 — |) BY 
= RULE ol aes BOM FILE| |CREATE NETLIST : CREATE CMPNT RPT 


ia (10) (il) PR — 
PR 


(12) 
BOM-REPORT | PR NETLIST-RPT EXTRACTION-LOG | | 


PR COMPONENT-RPT 


(13) + SAVE 
DRW SAME RV 


woew | | | | Ld 


RECA OR ree Katine. lite OT 


en 


ARTS AR TRE Re are aD 3 


RESULT Menu boxes highlighted in reverse-video 


ie 


ie MESSED <a wie ore 


| (9) (10) 


(11) PR (12) 
|PR BOM-REPORT |PR NETLIST-RPT EXTRACTION-LOG i sieieaiaaiell 


(13) SAVE a 
DRW SAME RV 


When the execute file display is repainted, the |DELETE| canmand remains 
highlighted. The remaining menu boxes (up to 18) on this display may be high- 


lighted for deletion if the operator chooses to do so. When all deletions have 
been selected, the operator may pick |OOPS!| or |ENTER|. | 


NOTE: The system does not allow random deletions fram the execute file 
display. Randam selections will not highlight in reverse-video. 
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EXAMPLE: |DELETE| CE) | ENTER| 


|GOPS!| - Pick |OOPST| to remove the last highlighted box 
from the group to be deleted. Each |OOPS!| pick 
will de-highlight a menu box from the "delete" 


group. 


= 


|ENTER| - Pick |ENTER| to delete the valid menu box selections 


in the execute file. The function screen message 
will display the following message: 


DELETING. ..DELETING. ..DELETING. . .DELETION COMPLETED 


When all valid deletions have occurred, the system 
repaints that page of the execute file display. 
All valid deletions do not re-appear in the file. 
The system simply resequences the remaining menu 
boxes in the file where the deletions occurred. 


If the file is longer than one page, pick |PAGE -—->| 
to display the next page of the file and to verify 
resequencing of the file. 


NOTE: The system will not execute the deletion of 


menu boxes if an imcamnpatible execute file 
results. (See EXECUTE FILE ERROR MESSAGES) 


Ce ee 


| CHANGE | may be used to update only those menu_picks which require 
keyboard or tablet input. A command such as |SET GRID SIZE| requires 
input on the function screen keyboard. Commands requiring input 
specifications may be updated in the execute file with the |CHANGE| 
command . 


EXAMPLE: INPUT SEQUENCE 
1. Pick |CHANGE|. (Highlights in reverse-video) 
2. Pick |SET GRID SIZE| fram the execute file display. 


3. Input the new grid size specifications fran the function 
screen keyboard. 


4, Pick |ENTER 


After the |CHANGE| command is used, the execute file display repaints 
on the Function screen. 
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| INSERT | 

|INSERT| may be used to a menu picks (up to 18) to the existing execute 
file. When |INSERT| is picked, the operator must select a menu box on the 
execute file display. This menu box is the starting point for the new menu 
pick insertions. The system is now in the execute file "record" mode; the 


system reads the selected menu box, then displays the command menu where 
valid insertions can be entered to the file. 


EXAMPLE : ee pieeae 
Step 1. |INSERT| (Highlights in reverse-video) 


Step 2. | CREATE CMPNT RPT|. (System displays command menu at 
the appropriate level to allow 
insertions.) 


<== PAGE| PAGE -->| 


CHANGE | INSERT 


am @ © © 2+ 2 oe | 
mt a - Rae EE 


(4) 
ba od see SSE ae 


ome [ List [| DELETE 


OLD PROJECT vec 


an ond oc 2 


i (2) 


(1) 
Pas . NETLIST-RPT iz scsi DRAW SCHEMATIC a 


a 


SARC OID 


(8) 


CREATE CMPNT RPT _ 


Ty a. | cues 
LOGIC LOGIC RULE CHK CHK 


| 7) 
REATE BOM me | CREATE NE" NETLIST om 


PR BOM-REPORT | |PR NETLIST-RPT | | EXTRACTION-LOG | | PR COMPONENT-RPT 
(TS) SAVE ee 
_DRW SAME RV] | rl] Je 


we 


(9) ~~ —Sti<Ctst‘CstTSC‘<‘P OO FT) PRO ico — ; eaciaieacidiae | 


p | Po ne 
A A Om a anata rt OS Sa SRL AO Ee TATTLE | 


RESULT: The command menu is displayed; [MATRIX PLOT| command to be inserted. 


St ab -a. a ae 


-— ceil PRINT OR PLOT | aaa eis CANCEL ACTV DRW 


_2. se Om WO we 


—ih > <a &¢ © me 


| DRAW SYMBOL | _ | | DIGITIZER MENU 


ERENT EI tT SE UE ETI CIATED 


a © 2 2 2 68 ete eee ene RITE TD TIS 


SAVE | 
DRW SAME RV _ SAVE DRW NEW RV 


Fapnssttatapnsrmnnpreeingmegtl--~eupetemn-asehnanngenTmetoned 2 DD ee 


me aD | ODA) Es AEE) TD 


DIAGNOSTICS | 


a 


a FREE DISK SPACE 


| 

| -covcen now p_| 

| 

| execore wow | | 7 
| | =| 

| | 


PROJECT INDEX SYSTEM INDEX 


SRS AT ee TENT SLE TARE 


. | serene’ chasms! 
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Step 3. | PRINT OR PLOT| (The next menu page is displayed.) 
Step 4. |MATRIX PLOT| (Input the plotting specifications.) |ENTER| 
Step 5. |DONE| 
Step 6. |EXECUTE MENU| 
The function screen message line displays the following: 
INSERTING. .. INSERTING. .. INSERTING. ..INSERTION COMPLETED 


The system then displays the execute file with the 
[MATRIX PLOT| command inserted. 


Resulting execute file 


eee [LIST | DELETE Bees [PAGE--> [ CHANGE | INSERT | oo 


CREATE ee 


e wee @ 


ee ee ee ee ee ey 


(1) is (3) os (4) 
.* OLD PROJECT ves | iy OLD DRAWING | DRAW SCHEMATIC | ais NETLIST 
(5) (6) (7) ”~‘C SSC BY 
LOGIC | RULE CHK CHK REATE BOM FILE CREATE NETLIST CREATE CMPNI=-RPT 
(9) TOY SD) “""""l 1 (12) PR 
MATRIX PLOT PR BOM-REPORT PR NETLIST-RPT EXTRACTION-LOG 
bm “PR” (14) SAVE -—~ 
: __DRW_ SAME RV__ eee 


| f 
a em ee a a a ad 


Step 7. |DONE| 

Step 8. Select one of the following options: 
[SAV EXEC SAM RV| 
|SAV__EXEC NEW RV| 
| CANCEL ACTV EXEC| 


|EDIT FILE| 


NOTE: The system will not execute the insertion of any menu box 
if an incompatible execute file results. (See EXECUTE FILE 
ERROR MESSAGES. ) 
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|EIST| 


|LIst| may be used to display operator supplied inputs contained within an 
execute file menu pick. |LIST| is simply a method of viewing the latest 
inputs for each menu box in the execute file. All information is displayed 
on the function screen. 


EXAMPLE: Pick |LIST|. (Highlights in reverse-video) 


Pick |OLD PROJECT| fram the execute file display. 


RESULT : 
ie PAGE-—> 
OLD PROJECT snp ht es cag te cas te cho teat ce ge ees 
***Execute file TEST **x* Q1-MAR-84 1).:38:41 


ere ED AAD regent cD eo CCIE or UNTREATED EE ET OTC CE ETL Aa aE A MD ae 


(1) OLD PROJECT 


: ACC-TEST 


ESI Be A Reece it apr tT TI SEN DO AEE LED SED OC SAT SE ne ta = Ban me A a WAAR ed Rl eR ra TE CAE TITRE: «<n EI eT tS rN A ET ER TE LORE AE AERO ACE AE Mai oe ane 


Pick |DONE| or any softkey command at the top of the function screen to 
re-display the execute file. 
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6. PRINTING THE EXECUTE FILE 


When the execute file has been created and edited, the file may 


be printed. Use the |PRINT EXEC FILE| command to print the file with 
the matrix printer option. 


EXAMPLE: |PRINT EXEC FILE| (EXECUTE FILE NAME) - Keyboard - |ENTER| 


Input 
RESULT: Printed execute file 
**kExecute file TEST kK 21-MAR-84 12:30:05 
(1) OLD PROJECT a eae 
e=ACC-TEST 
(2) OLD DRAWING 000 
:SCH 


A enn ee eS aR ena Ne iE nea RIE I I aE CN rte 


(3) DRAW. SCHEMATIC 


(4) EXTRACT NETLIST = 


(5) LOGIC RULE CHK 


wee - a 


(6) CREATE BOM FILE 


Se, 


(ay << 


EATE NETLIST 


(8) CREATE CMPNT-RPT 


:R 25.0000 


aR 2 eo © © 2 = we te 


(10) PR BOM-REPORT 
Ty ER WETList-Rer 


ee ae ee Ee ad 


(9) MATRIX PLOT ~ 


(12) PR EXTRCTION-LOG — 
(13) PR COMPONENT-RPT ee a 
(14) SAVE DRW SAME RV. 2 


End of EXECUTE file TEST 
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7. RUNNING THE EXECUTE FILE 


The |RUN EXEC FILE| command is used to start the execute file. The 
operator must always run the execute file fram the same menu location used 
to create the file. For example, if the execute file opens a project and 
proceeds to run a series of operations, the file must be started from the 
OLD PROJECT/NEW PROJECS menu. However, if the file is created at the DRAW 
SCHEMATIC menu, the operator must first interactively open the project and 
proceed to the DRAW SCHEMATIC menu before running the file. 


To run the execute file: 
Step 1. Pick the |EXECUTE MENU| command at the proper menu location. — 


Step 2. Pick |RUN EXEC FILE|. 


© Input the execute file name, then pick |ENTER|. 

The system 1S now running non-interactively with the execute file 
displayed on the function screen. As each command is executing in the 
sequence recorded, it is echoed at the left side of the message line. When 
the command is camplete, it is re-displayed in reverse-video on the function 
screen. This process continues until the system completes the last command 
recorded in the execute file. 


NOTE: During the processing of an execute file, the operator may 
pick |CANCEL|. The command currently being processed (displayed 
on the function screen message line) continues until completed. 
Then, the execute file processing is terminated. 


When the file is running, the system may encounter an error. An error 
may occur if an execute file menu box contains an improperly supplied input 
that would typically stop the system interactively, or non-interactively. 
For example, an execute file created to operate the auto-router that | 
contains an improperly set parameter will stop the system. The execute file 
will terminate at the menu box where the error 1s detected. The following 
error message will appear on the function screen. 


ERROR ENCOUNTERED WHILE PROCESSING EXECUTE FILE 
PICK |DONE| TO CANCEL 
The operator must always be certain that inputs contained within 


each execute file menu box are correct. Use |LIST| or |PRINT EXEC FILE| to 
check the file before running it. | 
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9. 


IMPORTANT CONSIDERATIONS 


1. Execute files must be created and edited fram the | EXECUTE MENU 


2. The keypad INCREMENT’ X,Y cammands are not supported within an 
execute file if the operator attempts to increment. an element 
added to the drawing with the execute file. 


EXECUTE FILE ERROR MESSAGES 


The following error messages may be encountered during the creation and 


editing of execute files. This section describes each error message. 


EXECUTE FILE XXX WILL NOT RUN FROM THIS LEVEL 


The operator tried to run the execute file fram an incorrect menu 
location. The operator must ensure that the execute file is run fran 
the sane menu location used to create the file. 


INVALID DELETION — PICK OOPS! 


The operator selected a menu box for deletion that would result in an 
incompatible execute file. The menu boxes before and after the selected 
deletion would improperly sequence the file. 


MAXIMUM DELETION LIMIT REACHED - PICK "ENTER". 


The operator attempted to delete more than 18 menu boxes fram the 
existing execute file display. |ENTER| may be picked to delete the 18 
menu boxes before proceeding. 


INVALID DELETION -— FILE MUST CONTAIN AT LEAST ONE MENU BOX 


The operator proceeded to delete all menu boxes displayed in the 
execute file. Deleting all menu boxes does not delete the file. File 
management must be used to delete the file fram the current project 
file, or. system index. 


PLEASE SELECT EDITING OPTION AT TOP OF MENU 


This error message occurs if the operator picks a menu box fram the 
execute file display without first selecting an editing option (DELETE, 
CHANGE, INSERT) . | 
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ERROR: DISK SPACE LOW, PLEASE CHECK! 

The system did not allow the operator to perform an execute file 
insertion due to low disk space. |CANCEL ACTIV _EXEC | must be used prior 
to checking the available disk space on the system. 

INVALID INSERTION 

The operator selected menu boxes for insertion that were incompatible 
with the surrounding menu boxes. 

PARTIAL INSERT TO OCCUR - INVALID MENU PICKS NOT INSERTED. 

Some of the menu boxes selected for insertion were not compatible with 
the surrounding menu boxes. The system proceeds to insert those menu 
picks that are compatible with the surrounding boxes. 


EXECUTE FILE EMPTY! 


The operator attempted to run an execute file that contained no menu 
boxes. File management must be used to delete empty execute files. 


NOTE: An empty execute file will result if the system is re-booted 
while in the "create" mode. 

EXECUTE FILE CANCELLED. NO PROCESSING OCCURRED. 

The operator picked |RUN EXEC FILE|, then picked |CANCEL| before the first 

menu box processed. 

PLEASE PICK "ENTER" OR "CANCEL". 

This messaye may occur during the "create" or "insert" mode. There is 

not enough room for additional picks within the selected menu box. 

NO INSERTION MADE. 

This message will occur in the "insert" mode if the operator picks 

|EXECUTE MENU| . | 

CANNOT CREATE EXECUTE FILE -- FILE NAME ALREADY EXISTS! 

The operator attempted to create an execute file with an existing file 


name. PROJECT INDEX, SYSTEM INDEX, or CURRENT INDEX may be used to 
check file names. 
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EXECUTE FILE NOT FOUND IN THIS PROJECT. 

The operator attempted to edit or run an execute file that does not 
exist in the current system directory. 

CANNOT OPEN EXECUTE FILE -- PLEASE TRY AGAIN! 

The system did not allow the operator to open an existing execute 


file. The |FREE DISK SPACE| command may be used to check the amount 
of available space on the system. 


MAXIMUM INSERT LIMIT REACHED! 

This message informs the operator that 18 menu picks have been selected. 
The operator may proceed with additional menu picks after the first 18 
selections have been inserted. 

CANNOT CREATE EMPTY EXECUTE FILE. 

This error occurs if the operator picks |CREATE EXEC FILE|, then proceeds 


to the "edit" mode with an empty execute file display. After this 
message appears, the system deletes the empty file. 
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REMOTE PERTPHERAL OPERATION 


1. GENERAL INFORMATION 
2. THE LOCAL AREA NETWORK 
0. HUST. SYSTEM 
O NETWORK SOFTWARE 
O REMOTE SYSTEM 
O REMOTE SOFTWARE 
O VT101 TERMINAL 
ESTABLISHING THE LOCAL AREA NETWORK 
ACCESSING PERIPHERALS THROUGH THE LOCAL AREA NETWORK 
CHECKING PERIPHERAL STATUS 
REBOOTING SYSTEMS TIED TO THE NETWORK 
RPO LIMITATIONS 


“XN M®M WI FE WN 
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REMOTE PFRIPRFRAL OPERATION (RPC) 
i GENERAL INFORMATION 

The Telesis Remote Peripheral Operation allows sharing of peripheral 
devices among several Telesis systems through the Ethernet®local area 


network. This interface provides an economical methoa of sharing a 
single set of common peripherals. 


The networkina capability replaces the peripheral switch used to 
access devices shared between two localized Telesis systens. Remote 
Peripheral Operation does not require "peripheral switching" once the 
network is established. An available peripheral (not busy) can be usea 
from any Telesis system tied to the network. 

Presently, the following peripheral devices are supportea: 

© Magnetic tape unit oO KP Pen Plotter 
Oo NC Tape Punch Oo Matrix Printer 


The diaaram below illustrates the hardware used to network lelesis 
systems to one set of peripheral devices. 


HOST SYSTEM REMOTE SYSTEMS 


Ses 
=i) 


MATRIX PRINTER 
NETWORK SOFTWARE 


MAGNETIC TAPE UNIT. 
NC PUNCH 


SOFTWARE 


ae Re... 


YELLOW CABLE | | 
FLAT CABLE —FRANSCEIVERS CABLE 
CONNECTOR TERMINATOR 


Fthernet is a registered trademark of Xerox Corporation. 
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2. ‘THE LOCAL AREA NETWORK (LAN) 


The LOCAL AREA NETWORK (LAN) allows data transfer between a REMOTE 
system and the HOST. This transfer of data is limited to a small geographical 
area. 


When the network is established, the operator may uSe any available 
peripheral attached to the HOST system. For example, if the {BEN ELOT FLOT | 
carmand is picked from a FEMOTE workstation, the data is then transferred 
through the network to the HOST system. The HOST system contains the 
NETWORK SOFTWARE needed to connect each peripheral device. This software 
then checks the status of the pen plotter. If the pen plotter is not 
currently operating, or allocated by another system in the network, the HOST 
connects the plotter, then allows the drawing information and the renrlot 
control data to be transferred to the plotter. 


The essential elements of the LOCAL AREA NETWORK are describea below. 
HOST SYSTEYV 
This is the Telesis system that has the peripheral Gevices attachea to 


it. This system contains the NETWORK SOFIWARE neeaea to check ana comnect 
each peripheral device over the network. 


NETWORK SOFTWARE (HOST only) 
This is the Telesis system program that checks and reports the status of 
each peripheral. If a peripheral is available, the NETWORK SOFTWARE 
connects the device to the requesting system. However, 1f the peripheral 
is currently allocated, a message is issued to the system attenzting to 
use the device. 
EXAMPLE : PLOTTER ALREADY IN USE. COMMAND CANCELLED. 

RFMOTE SYSTEMS 
These are the Telesis systems that share the peripherals attached to 
the FOST SYSTFM. 

- REMOTF SOFTWARE 


This is the Telesis program that enables data transfer between a 
REMOTE, SYSTEM and the HOST SYSTEM. 
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VT10O1 TERMINALT. 


A VT101 TFRMINAL must be attached to the HOST SYSTEM. This terninal 
is essential if the operator wishes tp check the status of all connected 
peripherals (See CHECKING PFRIPHFRAL STATUS). It is also essential for 


"freeing" or deallocating a connected peripheral should a system problem 
occur. 


NOTF: VT101 terminals may be attached to any systen for creating ana 
editing text files with the |KEY EDIT TEXT| commana. However, 
Remote Peripheral Operation DOES NOT allow transfer of text files 
and drawings over the network. (See RPO LIMITATIONS) 


! 


36 ESTAPLISHING THE LOCAL AREA NETWORK 


The LOCAL ARFA NETWORK is established during loading of Telesis software 
on each system in the network. All essential hardware elements must Le 
properly connected before peripherals can be accessed by each system. 


NOTF: Each peripheral device must be attached to the appropriate 
PORT on the HOST SYSTEM. Each systen tied to the network must 
contain the same Telesis configuration file. Configuration files 
allow data transfer to the proper PORT when the operator selects 
a peripheral start-up cammand, such as |PRINT| or |PEN PLOT 


Peripheral devices are attached to the following PORTS on the HOST 
SYSTEM : 


Matrix Plotter/Frinter = PORT l 
HP Pen Plotter = PORT 4 
Magnetic Tape Unit = -l (MTO:) 
NC Tare Punch = PORT 5 


Curing software loading, the operator (or Telesis Field Engineer) must 
specify the type of system being loaded; HOST or REMOTE. The systen specified 
as the HOST will contain the NETWORK SOFTWARE; systems specified as REMOTE 
will contain REMOTE SOFTWARE. 


NOTE: EACH WORKSTATION SHOULD HAVE A LABEL ATTACHED SPECIFYING THE 


TYPE OF SYSTEM; HOST OR REMOTE. THIS WILL PROPERLY IDENTIFY EACH 
SYSTEM SHOULD A NETWORK PROBLEM OCCUR. 
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4. _ACCFSSING PERIPHERALS THROUGH TEE LOCAL AREA NETWCRK 


Peripheral start-up carmands will autamatically access available, 
or unallocated devices connected to the HOST SYSTEM. The operator sinply 
selects the appropriate command on 4 networked system to start the device. 
when the following cammands are picked, the NETWORK SOFIWARE will allocate an 
available peripheral (not busy) to a system in the NETWORK. 


|PEN PLOT|, |PENPLOT BACKGROUND| - allocates the HP pen plotter 


|FILF MGMT ARCHIV|, |ARCHIVE TAPF| - allocates the magnetic tape unit 


|PUNCE DRILL TAPE| - allocates the NC tare punch 
|MATRIX PLCT| or any PRINT command -—- allocates the IDS matrix plotter 


When the NETWORK SOFTWARE checks the status of a device, then allocates 
it to a system, the device is now "busy" and unavailable to other systems. 
However, if the operator picks | CANCEL.| or |DONE| (depending on the aevice 
allocated), the device is then cleared and available to the entire network. 
The network automatically deallocates a peripheral device when it stops, and 
when the operator picks |DONE|; the device is then available to other systems 


in the network. 


A message will appear on the function screen if an operator attempts to 
access a device that is allocated to another ie One of the following 
messages will appear. 


PRINTER ALREADY IN USE. COMMAND CANCELLED. 
TAPE ALREADY IN USE. COMMAND CANCELLED. 
PLOTTER ALREADY IN USE. COMMAND CANCELLED. 
PUNCH ALREADY IN USE. COMMAND CANCELLED. 
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D4 CRECKING PERIPHERAL STATUS 


A later release will allow the operator to check network ana peripheral 
status with the VT101 terminal connected to the HOST SYSTEM. The status 
information displayed on the terminal will include peripherals currently 
allocated, and the status of the network. 


Currently, the operator nay check the status of the network with the 
softkey |PRINT| command on each system. The matrix plotter/printer must be 
connected to the ROST SYSTEM (at the appropriate PORT’), and must exist in the 
configuration file for each networked system. The following procedure may be 
used: 


Fram each system in the network (HOST and REMOTE) - 

Step 1. Pick |CURRENT INDFX| 

Step 2. Pick the softkey |PRINT| command. 

Follow this procedure for each system, one at atime. If the matrix 
printer operates, the network is functioning. 
6. RERCOTING SYSTEMS TIED TO THE NETWORK 

This section describes the results of rebooting any system tiea to the 
network with allocated and deallocated peripherals. Should a system failure 
occur, the operator must be aware of the results when rebooting each system in 
the network. 
GENERAL INFORMATION ON REBOOTING THE KOST SYSTEM 

Whenever the operator reboots the HOST SYSTEM, recovery of the NETWORK 
SOFIWARF occurs first. This allows the network to become active so that 


peripherals can be accessed by RFMOTE SYSTFMS without waiting for the entire 
rebooting process to camplete. 
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REBOOTING THE HOST SYSTEM WHILE A PERIPHERAL IS ALLOCATED BY A REMOTE 


If the operator reboots the HOST SYSTEM, the peripheral device may 
continue to operate for a short time before stopping. The peripheral device 
request will then "time-out" for approximately one minute. If the HOST | 
SYSTEM is rebooted, with the NETWORK SOFTWARE recovering within this "time-out" 
period, the peripheral will continue. 


However, if the HOST SYSTEM fails and is not rebooted, or if the NETWORK 
SOFTWARE does not recover within the "time-out" period, one of the following 
messages will appear on the REMOTE SYSTEM: 


CONNECTION TO PRINTER LOST. PRINT CANCELLED. 
CONNECTION TO TAPE LOST. ARCHIVE CANCELLED. 
CONNECTION TO PLOTTER LOST. PLOT CANCELLED. 
CONNECTION TO PUNCH LOST. PUNCH CANCELLED. 


NOTE: If the HOST SYSTEM "hangs" within an application task, the operator 
should wait until all allocated peripherals have STOPPED before 
rebooting the HOST. 

REBOOTING A ROST OR REMOTE SYSTEM WITH NO PERIPHERALS CURRENTLY ALLOCATED 

If a failure occurs on any system tied ‘to the network, with no peripherals 
currently allocated, the operator may simply reboot the system. This has no 
effect on other systems in the network. 


HOST OR REMOTE SYSTEM "HANGS" AFTER ALLOCATING A PERIPHERAL 


If this occurs, the operator should wait until the peripheral device 
finishes before rebooting the system allocating the device. 


However, if the peripheral is allocated and not operating, the peripheral 
should be deallocated prior to rebooting. This will allow other systems in the 
network accessibility to that peripheral. Otherwise, the peripheral will be 
declared "busy" when a system in the network attempts to access it. 


The peripheral device may be deallocated prior to reboot ing with the VT101 
- terminal attached to the HOST SYSTEM. Type in the following information at the 
terminal: | 


@DEALLOCAT TTX 
X = the PORT number of the peripheral to be deallocated. 
Peripheral devices are attached to the following PORTS: 
Matrix Plotter/ Printer = PORT 1 
HP Pen Plotter = PORT 4 
Magnetic Tape Unit = -1 (Type @DEALLOCATE MTO:) 
NC Tape Punch = PORT 5 
The following message will appear on the VTI101: 


DEAL - NETWORK DEVICE DEALLOCATED 
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After rebooting the system, the operator does not need to “re-allocate" 
the peripheral with the VT101]1 terminal. The software is automatically re- 
established after rebooting; the operator may then use the "deallocated” 
peripheral device with a peripheral start-up command. 


(2 RPO LIMITATIONS 


Remote Peripheral Operation is replacement for the peripheral switch only. 
Please note the current limitations: 


1. RPO does not support text file transfer between systems. 
2. RPO does not support transfer of drawings between systems. 
3. RPO does not support sharing of the floppy disk drive. 


4. RPO does not support the CALCOMP digitizer. 
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CONVERTING LINE GRAPHICS 


O USING THE CONVERT LINE GRAPHICS COMMAND 
ON TELESIS 2.0 AND TELESIS 2,1 SYSTEMS 


O WHEN TO USE THE CONVERT LINE GRAPHICS 
COMMAND 


O THE GRAPHICS SCREEN DISPLAY DURING 
CONVERT LINE GRAPHICS 
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USING THE |CONVERT LINE GRAPHICS 


COMMAND ON TELESIS 2.0 AND TELESIS 2.1 SYSTEMS 


The operator must use the |CONVERT LINE GRAPHICS| command to upaate all 
drawings generated prior to the 8304-E software release. This one-pick canmanda 
allows the operator to update the all existing lines (greater than O-width) to 
the new "filled line" graphics now on Telesis 2.1 * systems only. 


This command also updates the line graphics of any drawing transferred to 
and from Telesis systems of different display configurations. 


* Telesis 2.1 - includes the graphics processor for the WORLD, ROAM am 
ZOOM softkeys. 


Telesis 2.0 - systems that do not contain the graphics processor. 


WHEN TO USE THE | CONVERT LINE GRAPHICS | COMMAND 


The |CONVERT LINE GRAPHICS| canmand is located on the SYMBOL, SCHEMATIC 
and ROARD menus on Telesis 2.0 and 2.1 systems. Use |CONVERT LINE GRAPHICS| on 
the actively displayed drawing if any of the following conditions exist. 


ON TFLESIS 2.1 SYSTEMS (GRAPHICS PROCESSOR) 


1. Use |CONVERT LINE GRAPHICS| on drawings created on Telesis 2.1 systems 
prior to 8304-EF software release. All lines-at-width reconstructed 
during |CONVERT LINE GRAPHICS| will be displayea as filled lines on 
the qraphics screen. 


NOTE: If the operator does not pick the |CONVERT LINE GRAPHICS | 
command after opening a 2.1 drawing created prior to 8304-E, 
existing lines-at-width on the drawing will remain “unfillea", 
while all new lines and connect-lines at-width addea to the 
drawing will be displayed as “fillea”™ on the drawing. 


2. Use |CONVERT LINE GRAPHICS| on all drawings generated on Telesis 2.0 
that now exist on a Telesis 2.1 system. All lines-at-width reconstructed 
during |CONVERT LINE GRAPHICS| will be displayea as filled lines on the 
Graphics screen. | 


ON TELESIS 2.0 SYSTEMS 


l. If a drawing is created on a Telesis 2.1 system, then transferred to a 
Telesis 2.0, the system will display ALL lines and connect-lines at 
O-width when the operator opens the drawing. 


When |CONVERT LINE GRAPHICS| is picked, all lines at-width that 
appeared in the original drawing (2.1 system) will be reconstructed as 
"unfilled" double lines (at-width) on Telesis 2.0. 


NOTE: If the operator does not pick |CONVERT LINE GRAPHICS| after 
opening the drawing, the O-width lines anc connect lines will 
remain, while new lines and connect lines at-wiath added to the 
drawing will appear as “unfilled" double lines. 


2. The operator does not need to use |CONVERT LINE GRAPHICS| on drawings 
transferred to and from Telesis 2.0 systems. 
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THE GRAPHICS SCREEN DISPLAY DURING | CONVERT LINE GRAPHICS | 


When |CONVERT LINE GRAPHICS| is picked, the function screen displays 
the following message: — 


THIS MENU SELECTION IS USED TO CONVERT ALL LINES 
(WITH A WIDTH GREATER THAN ZERO) TO THE CURRENT 
GRAPHIC CONFIGURATION. 
PLEASE PICK |PAGE ->| TO CONTINUE 
OR 


PLEASE PICK |CANCEL| 


If the operator picks |PAGE ->|, the system will issue the following 
statement on the function screen message line: 


"CONVERSION OF LINES STARTED" 


The drawing will then repaint on the graphics screen, with all lines 
(greater than 0-width) converted to the existing graphics display configuration 
on the system. When |CONVERT LINE GRAPHICS| is complete, the function screen 
message line displays: 


"CONVERSION COMPLETE" 


NOTE: Once the operator picks |PAGE->|, the command will not 


terminate the |CONVERT LINE GRAPHICS| command. 


The drawing conversion process must complete before the system can 
be used interactively. 
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KEY TO INDEX: 

Bas = BASIC 
Graph/Proc = GRAPH/PROC 
F/A = FILE/ARCH 

Int = INTERCON 


ADD APERTURE 
ADD ARC 

ADD BULLETSIZE LINE 
ADD CIRCLE 

ADD CLASS 

ADD COMMENT 
ADD CONNECT PT 
ADD CONNECTION 
ADD CONTINUATION LINE 
ADD DBLAYER 

ADD DEVICE TYPE 
ADD DRILL 

ADD DRILL LEGEND 
ADD FUNCTION 
ADD GROUND 

ADD LINE 

ADD NC 

ADD NOTES 

ADD PACKAGE 
ADD PAD 

ADD PEN LINE 

ADD PINCOUNT 
ADD PIN LINE 

ADD PINORDER 
ADD PINSWAP 

ADD PINTYPE 

ADD PINUSE 


ADD PINUSE CONTINUATION 


ADD POWER 

ADD REF DESIG 

ADD SHAPE 

ADD SHAPE TO NET 

ADD SYMBOL [MENU] 

ADD SYMBOL [NAME] 

ADD SYMBOL [USER] 

ADD THERM-RELIEF 

ADD VALUE 

ADD VOID SHAPE 

ADD VOID CIRCLE 

ADD WHEEL 

ADV N TAPE SECT 

ADV 1 TAPE SECT 

ALL FILES FRM TP 

ALL FILES TO TAPE 

APERTURE-TAB FILE 
Aperture Wheel 
Text Leadthru 
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PERATOR'S MANUAL INDEX 

Lib = LIBRARY Post 
NetDB = NETDB PP 
Place = PLACE Util 
GRAPH/PRO = TELESIS GRAPHICS PROCESSOR 

Post 32 ARCHIVE FLOPPY 

Bas 54 ARCHIVE TAPE 

PP 16 Archive Tape Menu 

Bas 54 How to Get to 

Lib 48 Archives 

Lib 18,28,56 Arcs 

Bas 54 ARTFILE TO TAPE 

Bas 54,Int 2 Artwork 

Lib 50,61 Errors 

Place 6 Mag Tape 

Bas 60 A SIZE 

Lib 24,25 ASCII FILE TO TAPE 

Post 60,69,71,75,76 ASCII FROM TAPE 

Lib 52 ASCII TO TAPE 

Lib 55 ASSIGN REF DES 

Bas 54 Errors 

Lib 56 ASSIGN ALL REF DES 

Bas 57,59,60 Errors 

Lib 47 ASSIGN BLUE 

Lib 26 ASSIGN GREEN 

PP 14 ASSIGN RED 

Lib 48 ASSIGN VIOLET 

Lib 24,28 ASSIGN YELLOW 

Lib 49,53 ATCH SIG NAME IN 

Lib 51 ATCH SIGN NAME PN 

Lib 24 ATTCH DVICE TYPE 

Lib 50 ATTCH PIN NAME 

Lib 50 ATTCH PIN NUMBER 

Lib 54 ATTCH REF DES 

Bas 60 ATTCH VALUE 

Int 53 AUTO PLACE BOARD 

Post 11H Automatic Assignment 

Bas 55,Place 52 Strategy 

Bas 55,Place 52 Operation 

Util 11,Place 52 AUTOMATIC PLACEMENT 

Lib 24,26 General Information 

Bas 60 Keepout Rectangles 

Int 54 Performing Autoplace 

Int 54 Preparation 

Post 30 Prerequisites 

F/A 35 Summary of Steps 

F/A 35 Swapping Capability 

F/A 36-37 Strategy 

F/A32,35 Auto Router 

Post 27 

Post 30 BACK ANNOTATION 

Post28-43 BACK ANNOT ALL 


= POST 
= PRINTPLOT 
= UTILITIES 


Bas 22 
Bas 22 


F/A 31 

Bas 18 

Bas 40 

Post 53 

Post 15-54 
Post 47-50 
Post 53 

Bas 25 

F/A 44 

F/A 42,45 
F/A 42,44 
Place 52-55 
Place 55-56 
Place 58-59 
Place 61 
Bas 28,31 
Bas 28,31 
Bas 28, 31 
Bas 28,31 
Bas 28,31 
Bas 59,60,NetDB-25 
Bas 60,NetDB-25 
Bas 59,60 
Bas 59,60 
Bas 59,60 
Bas 59,60 
Bas 59 
Place 28-29,31-32,50 
NetDB 17-21 
NetDB 26 
NetDB 29-30 
Place 27-50 
Place 27-28 
Place 32 
Place 29 
Place 32 
Place 30 
Place 30-33 
Place 28,34-36 
Place 28 
See Router 


NetDB 83 
NetDB 84-85 


BACK ANNOT CUR 
BLANK ALL 

BLANK BLUE 
BLANK GREEN 
BLANK GRID 
BLANK LAYER 
BLANK RED 

BLANK VIOLET 
BLANK YELLOW 
BLANK/UNBLANK menu 
BOARD DRAWINGS 
BOM-Report 
BOTTOM 

BREAK LINE 

B SIZE 


CALIBRATE DIG 
CANCEL 
CANCEL ACTV DRW 
CANCEL ACTV EXEC 
CANCEL ACTV FILE 
CANCEL PRINT 
CENTER 
CHANGE ANTI-PAD 
CHANGE APERTURE 
CHANGE CLASS 
CHANGE COMMENT 
CHANGE DBLAYER 
CHANGE DRILL 
CHANGE FUNCTION 
CHANGE GROUND 
CHANGE LAYER 
CHANGE LAYER AND WIDTH 
CHANGE NAME/REV 
CHANGE NC 
CHANGE PACKAGE 
CHANGE PAD 
CHANGE PINCOUNT 
CHANGE PINLINE 
CHANGE PINORDER 
CHANGE PINSWAP 
CHANGE PINTYPE 
CHANGE PINUSE 
CHANGE PINUSE 
CONTINUATION 
CHANGE POWER 
CHANGE REF DES 
Errors 
CHANGE SEGMENT LAYER 
CHANGE THERM-REL 
CHANGE WHEEL 
CHANGE WIDTH 
CHANGE PREFERENCE 
CHG CONTINUATION LINE 
CHG CUR PROJ NM 
CHG CUR PROJ RV 
CHG DRAWING NM 
CHG DRAWING RV 
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NetDB 16-17,84-85 


Graph/Pro 17,18 
Graph/Pro 17 
Graph/Pro 17,18 
Bas 28,33 

Bas 28-29,31 
Graph/Pro 17,18 
Graph/Pro 17 
Graph/Pro 17 
Graph/Pro 17,18 


Bas 22,25,Place 2 


NetDB 87 
Lib 59 
Lib 61-62 
Bas 25 


PP 36 
Bas 12 
Bas 70 
Util 18 
Lib 29,57 


PP 2 


Bas 62,63 
Lib 30 
Post 38 
Lib 58 
Place 9,11,Lib 58 
Place 9 
Lib 30 

Lib 58 

Lib 58,60 
Bas 47,56 
Bas 47,56 
F/A 11 

Lib 58 

Lib 58 

Lib 30 

Lib 58 

Lib 30 

Lib 58,59 
Lib 58 

Lib 30 

Lib 58 


Lib 58 

Lib 58 
Place 54 
Place 57 
Bas 47,56 
Lib 30 
Post 38 
Bas 47,56 
Int 17A 
Lib 58 

F/A 11 
F/A 12 
F/A 11 
F/A 12 


CHG NET-DB RV 
CHG PROJECT NM 
CHG PROJECT RV 
CHG SYMBOL NM 
CHG SYMBOL RV 
CHG TEXT FILE NM 
CHG TEXT FILE RV 
Circles 
CLASS DISCRETE 
CLASS IC 
CLASS IO 
CLEAR FINDS 
COMPONENT-REPORT 
COMP ORIENTATION 
COMPONENT OUTLINE LAYER 
Component Symbols 
COMPRESS DRAWING 
Connect Lines 
CONNECT-POINTS 
CONVERT LINE GRAPHICS 
On Telesis 2.0 
On Telesis 2.1 
COPY CUR PROJECT 
COPY DRAWING 
COPY ELEMENT 
COPY PROJECT 
COPY SYMBOL 
COPY TEXT FILE 
COPY TO TAPE 
Copying Files from Tape 
Copying Files to Tape 
CPY NET-DB 
CPY TO CUR PROJ 
CPY TO ORIG PROJ 
CREATE BOM REPORT 
CREATE COMPONENT-REPORT 
CREATE EXEC FILE 
CREATE NC DRILL 


Error Messages 
CREATE NETLIST-REPORT 
CREATE PAD SYMBOL 

Using PAD RECTANGLE 

Using ADD RECTANGLE 

Using ADD LINE 
CREATE PENPLOT 
CREATE PHOTOPLOT 
CREATE SYMBOL 
CREATE TEXT NETLIST 
Creating the ASCII Tape 

Format 

ha il 
CUR PROJ TO TAPE 
CURRENT INDEX 
C SIZE 


DEASSIGN ALL REF DES 
DEASSIGN REF DES 


F/A 12,NetDB 5 
F/A 11 

F/A 12 

F/A 11 

F/A 12 

F/A 11 

F/A 12 

Bas 40 

Lib 48 

Lib 48 

Lib 48 

Bas 62,67 
NetDB 98 

Int 18 

Place 46 

Lib 9 

Util 2-3 

Bas 43, Int 2 
PP 18 

Util 38-40 

Util 39 

Util 39 

F/A 8 

F/A 8 

Bas 56 

F/A 8 

F/A 8 

F/A 8 

F/A 32 

F/A 36-37 

F/A 32 

F/A 8,NetDB 5 
F/A 36 

F/A 36 

NetDB 99 
NetDB 98 

Util 15,16 
Post 61,69, 70, 75-77, 
Util 2 

Post 73-74 
NETDB 97 

Lib 14A-14E 
Lib 14B 

Lib 14B,14C 
Lib 14D,14E 
PP 29-30 
Post 44 

Bas 42,Lib 5,15 
NetDB 54,71-72,82 
F/A 41 

F/A 43 . 

Int 56 

F/A 32 

Bas 20,22,F/A 5,PP 3 
Bas 25 


Place 58,62 
Place 53 


Error Messages 
DEF LINE WIDTH 
DEHIGHLIGHT NET 
DELETE COMPONENT 
DELETE DRAWING 
DELETE ELEMENT 
DEL FLOATING CON 
DELETE Lib 60 
DELETE LINE 
DEL NET LIN WIDTH 
DEL NET SECTION 
DELETE NET-DB 
DEL NO-ROUTE NET 
DEL NO VIA ELIM 
DELETE PROJECT 
DELETE SECTION 
DELETE SEGMENT 
DELETE SYMBOL 
DELETE TEXT 
DELETE TEXT FILE 
DELETE VERTEX 
DESIGN BOARD 
DESIGN RULE CHK 
Device Files 
Telesis-Prepared 
DEVICE GRID 
Device Library © 
Creating 
Editing 
DEVICE NAMES 
DEVICE ROTATION 
DIAGONAL ALLOWED 
Digitizer 
Calibration 
Puck 
Table 
DIGITIZER MENU 
DIGITIZER OFF 
DIGITIZER ON 
Disk Space 
Compress Drwg 
DISCRETE GRID 
© DISCRETE ROTATION 
DISPLAY GRID 
DISPLAY LAYER 
DONE | 
DRAWING 
DRAW SCHEMATIC 
DRAW SYMBOL 
Drawing 


Drawing Compression 


Drawing File 


Cancelling 
Closing 
Opening 
Saving 
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Place 57 Types 
Int 18 Drawing Formats 
Int 4 Elements 
Place 21 Layers 
F/A 10 Symbol Files 
Bas 56 Text 
Int 15 Drawing Size 
A Size 
Lib 30,33-35 B Size 
Int 14 C Size 
Bas 56,Int 3 D Size 
F/A 10,NetDB 5 Other Size 
Int 14 Setting 
Int 39 DRAWING TO TAPE 
F/A 10 DRWNG FROM TAPE 
Lib 30,33-34 DRILL 
Bas 56 D SIZE 
Bas 56,F/A 10 DWN 
Bas 61 
F/A 10 EDIT APERTURE TAB 
Bas 56 EDIT BOARD MENU 
Bas 27 EDIT CONNECTIONS 
Post 9-11 EDIT DEVICE FILE 
Lib 42-62,NetDB 9-14 EDIT LAYERSID 
Lib 43 EDIT PEN PLOT CON 
Place 41-42 EDIT PIN FILE 
EDIT SCHEM MENU 
Lib 45 Editing a net database 
Lib 58 ELEMENTS 
Place 45 Add & Edit 
Place 44 ENTER 
Int 19 Execute Files 
PP 32 Creating 
PP 36 Editing 
PP 34 Error Messages 
PP 33 General Information 
PP 35 Printing 
PP 40 Recording 
PP 40 Running 
Systems Levels 
Util 3 EXECUTE MENU 
Place 43 Extra Connections 
Place 44 EXTRACT NETLIST 
Bas 28,33 
Bas 28,31 EXTRACTION-LOG 
Bas 13 


Graph/Pro 1,3,16 
Bas 27 

Bas 27 

Bas 62-63 

Util 3 

Bas 15,Lib 30-31, 
F/A 4 

Bas 68 

Bas 68 

Bas 25 

Bas 68 


Fabrication Drawing 
FILE MANAGEMENT 

File Management 

File Management Menus, 

How to Get to 

FILE MGMT/ARCHIVE 
Files 

Archives 

Chg Names 

Chg Rev Level 

Copying 


Bas 24 
Lib 39 
Lib 39 
Lib 39 
Lib 40 
Lib 39 


Bas 25 
Bas 25 
Bas 25 
Bas 25 
Bas 25 
Bas 25 
F/A 32 
F/A 36 
Int 2 
Bas 25 
Lib 59 


Post 28 

Util 9 

Int 40 

Lib 46 

Place 4,5,14 
PP 13,23 
Lib 23,26 
Util 9 

NetDB 62-78 
Bas 38 

Bas 47 

Bas 12 


Util 15,16,17 
Util 19-23 
Util 27-29 
Util 13 

Util 25 

Util 14 

Util 26 

Util 14,15 
Util 15 

Post 4 


Lib 43,NetDB 8, 13,21, 


28-32 
NetDB 32 


Post 60 
Bas 22 
F/A 7,Lib 3 


F/A 7 
Bas 20 


Bas 18,F/A 13-40 
F/A 6,11,16 

F/A 6,12,16 

F/a 6,16 


Deleting 
Drawing Files 
Menu 
Names 
Net Database 
Files 
Revision Label 
Structure 
Symbol Files 
System Files 
System Library 
Text Files 
Filmsheet 
FILL PENPLOT 
Prerequisites 
Impt Considerations 
Limitations 
FIND ARC 
FIND CPOINT 
FIND LIN/CLIN 
FIND SYMBOL 
FIND TPOINT 
FIX Commands 


Floppy Disks 
Copy to/from 
Deleting from 
Backing up 


Changing File Names 
Changing Rev Labels 


Disk Errors 
Freeing Space 
Index 
Insert & Remove 
Multiple 
Verifying 
FREE Commands 
FREE DISK SPACE 


GERBER FROM TAPE 
GERBER TO TAPE 
Grid 


HIGHLIGHT NET 


F/A 6,10,16 


Bas 15,25,F/A 4 


Util 8 
Bas 17 
Bas 16, F/A 4 


Bas 15,19,F/A 4 


Bas 17 

F/A 2 

Bas 16,F/A 4 
Bas 15,F/A 4 
Bas 15 

Bas 16,F/A 4 
Post 15-24 
Post 55-58 
Post 55 

Post 57 

Post 58 

Bas 62,66 
Bas 62,67 
Bas 62,66 
Bas 62,67 
Bas 62,67 


Place 33,35,36, 


67,68,78A 
F/A 16 
F/A 16 
F/A 16 
F/A 21 
F/A 16 
F/A 16 
F/A 17 
F/A 20 
F/A 18 
F/A 15 
F/A 22-23 
F/A 17 


Place 33,35,36 


Util 2 

Post 54 
Post 53 
Bas 28 


Int 4 


HILITE SWAPPABLE FUNCTIONS Place 23 


HILITE SWAPPABLE PINS 


HLIGHT NET/NUMBER 
Highlighting Nets 
Histograms of Channel 
Usage 
HORIZONTAL 


IC GRID 
IC ROTATION 
ID LABEL 


INCREMENTAL NET-LOAD 


Indexes 
Current Index 
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Place 23 
Int 4 
Int 4 


Place 67 
Bas 62,65 


Place 39-40 
Place 43 
Bas 64A 
NetDB 62-74 


F/A5 


Floppy Index 
Project Index 
System Index 
Tape Sect Index 
Input 
INPUT DRC RULE 
INSERT VERTEX 


INTERACTIVE PLACEMENT 


General Information 
Interconnection 
Manual 
Router 
VO WEIGHT 


Keyboard (text editor) 

KEEPOUT LAYERS 

KEY EDIT TEXT 
Keypad 
Layer Standard File 
Layer Standards 
Layers 

LAYERSTDFILE 
Creating the File 
Editing the File 
Example 
Naming the File 

Library Files 
Definition 
System Library 
Telesis-Prepared 

Light Pen 

LINE DWN 

Line Lock 

LINE LOCK 45/ON 

LINE LOCK 90/ON 

LINE LOCK OFF 

LINE UP 

Line Width 

Lines 

LIST 

LIST ELEMENT 

LOAD TXT NETLIST 


Logical Design 
Rules Checking 
LOGIC RULE CHK 
LST FLOATING CON 
LST NET LINE WOTH 
LST NO-ROUTE NET 
LST NO VIA ELIM 
Logic Symbols 
Magnetic Tape 
Advancing 
All Proj to Tape 
Backing up 
Copying to 
Copying from 
Cur Proj to Tape 


F/A 18 

F/A 5 

F/A 5 

F/A 35 

Bas 4,7-12,79 
Post 9-11 

Bas 47,56 
Place 17-25 
Place 18 


Int 2 
Int 6 
Place 45 


Bas 74 

Place 46 

Bas 87 

Bas 48,51 ,53 
Place 3,4 

Bas 30 

Bas 28 

Place 3-14 

Place 5 

Place 9 

Place 3 

Place 4 

Lib 2-3 

Lib 2 

Lib 3 

Lib 2 

Bas 7 

Lib 31 

Bas 28 

Bas 28,36 

Bas 28,36 

Bas 28,36 

Lib 31 

Bas 39 

Bas 39 

Place 49 

Bas 62,64,64A,64B 
NetDB 39-40,43,48, 
53,55-57,63-65, 70-82 


NetDB 100-104 
NetDB 102 
Int 15 

Int 14 

Int 14 

Int 39 

Lib 6 

F/A 24-40 
F/A 35 

F/A 32,35 
F/A 40 

F/A 32 

F/A 36 

F/A 32 


Drawing to Tape 
Erasing 
Freeing Space 
Indexes 
Loading & Unloading 
Net-DB to Tape 
Power Controls 
Proj to Tape 
Rewinding 
Show Copy List 
Symbol to Tape 
Tape Sect Ind 
Text to Tape 
Verifying 
Write-Enable Ring 
Manual Placement 
MATRIX PLOT 
Matrix Printer 
MAX LINE WIDTH 
<--- MENU 
MENU ---> 
Menus 
Boot-up 
Date & Time 
Files 
Flipping 
Fornats 
Menu Boxes 
Menu of Menus 
Message Line 
User-Defined 
MERGE 
MOVE COMPONENT 
MOVE ELEMENT 
MOVE SECTION 
MOVE SEGMENT 
MOVE SYMBOL 
MOVE TEXT 
MOVE VERTEX 
MOVE WINDOW 
Multi-line Text Entries 
Multi-floppy Disks 


NCDRILL 
Pen Plotting 
Photoplotting 
NCDRILL-FIG Text File 
NCDRILL-LOG Text File 
NCDRILL-PAR Text File 
NCDRILL Process 
NCDRILL-TAPE Text File 
NECK 
NET COMPARE 


NET-COMPARE-REPORT 
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F/A 35 
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Bas 14 
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Graph/Pro 1,3,10 
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Post 76 
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Post 62-65 
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Post 3 
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Net-Database File 


NET DB FROM TAPE 
NET DB TO TAPE 
NETLOAD-LOG 
NETLIST-REPORT 
Netlocking 
NETLOCK ON 
NETLOCK OFF 
NEW DRAWING 
NEW PROJECT 
NEW TAPE 
NEW WINDOW 
NEW WORLD 
NEXT 
NUM P5 EXECUTES 


OLD DRAWING 
OLD PROJECT 
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OTHER DRAWINGS 
OTHER SIZE 


P1 JOG LIMITS 
P1 PIN KEEP AWAY 
P1 TOLERANCE 
P1 WINDOW EXPAN 
P2 JOG LIMITS 
P2 PIN KEEP AWAY 
P2 TOLERANCE 
P2 WINDOW EXPAN 
P5 JOG LIMITS 
P5 JOG SIZES 
P5 LAYER PAIRS 
P5 PIN KEEP AWAY 
P5 ROUTER TYPES 
P5 VIAS GRIDS 
P5 VIA LIMITS 
P5 WINDOW EXPAN 
Parameters 
Blank Grid 
Blank Layer 
Connect Points 
Display Grid 
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Layer 
Line Lock 
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Set Active Layer 
Set Cnet Pt Size 
Set Grid Size 
Set Line Width 
Set Trap Size 
Text Points 
Trap 
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Pen Assignments 
Pen Plotter 
PEN PLOT 
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NetDB 2- 

F/A 36, NetDB 5 
F/A 32, NetDB 5 
NetDB 57 
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Bas 20 

F/A 26 
Graph/Pro 1,3,8 
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Bas 25 
Bas 20 
Bas 12 
Bas 22,25 
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Bas 41 ,43-44 
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Bas 29 
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PP 14 

PP 8,26,27 
PP 9,10,25 


PENPLOT ARTWORK 


PENPLOT BACKGROUND 


PEN PLOT CON FILE 
Creating the File 
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Example 
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PERIPHERAL SWITCH 

PHOTOPLOT-CON-FILE 

PHOTOPLOT-LOG 

PHOTOPLOT-PAR FILE 
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Checking 
Violation Rep 

Pin Files 
Contents 
Creating the File 
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Editing the File 
Example 
Purpose 
Vias 

PLACE ALL 

PLACE BY DEVICE 

PLACE BY REF DES 

PLACE DISCRETES 

PLACE ICS 

PLACE I/OS 

PLACED STATUS 

Placement 
General Information 
Placement Using 


Place-Txt File 
Plot Scale 


POSITION WEIGHTS 

Power Controls 

PR EXTRACTION LOG 

PR NET COMP RPT 

PR PHOTOPLOT-LOG 

Printing Function Screen 
Messages 

PRINT BOM-REPORT 


PRINT COMPONENT REPORT 


PRINT EXEC FILE 


PRINT NETLIST-REPORT 


PRINT OR PLOT 
PRINT TXT FILE 
Printing a Matrix Plot 
PROJECT INDEX 
PROJECT TO TAPE 
PUNCH DRILL TP 


RATSNEST 
Ratsnest 
Rebooting 
RefDes-Con File 
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Place 19 
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PP 24 
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PP 4 

PP 4 

PP 4 
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NetDB 96 ° 


NetDB 96 
Util 25 
NetDB 96 
PP 3,5 
PP 3 

PP 6 
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F/A 32 


Post 61,70,71, 


77,78 


Place 63-67 
Place 63-67 


Bas 2-3 


NetDB 19-21 


Ref-Des-Log 
Reference Designator 
Commands 
RELEASE GRID 
RELEASE LINE 
REMOTE PERIPHERAL 
OPERATION 
Accessing Peripherals 
Checking Status 
Establishing a Network 
General Information 
Host System 
Limitations | 
Local Area Network 
Network Software 


Rebooting Networked Systems 


Remote Software 
Remote Systems 
REPAINT WORLD 
Revision Labels 


REVERSE ROUTING DIRECTION 


AREA 
REWIND TAPE 
ROAM 
ROAM space 
ROTATE COMPONENT 
ROTATE SYMBOL | 
ROUTE BOARD 
ROUTE BY WINDOW 
ROUTE NET 
ROUTE PIN PAIR 
Router 
Applications 
Parameters, Manual Set 
Parameters, Auto Set 
Prerequisites 
Restrictions 
status Message 
ROUTER-CON TEXT FILE 
ROUTER-CON TEXT FILE 
INSIGHT 
ROUTER GRID SIZE 
ROUTER-LOG 
ROUTER LAYERS 
RUN DEVICE PLACEMENT 
RUN DISCRETE PLACEMENT 
RUN EXECUTE FILE 
RUN IC PLACEMENT 


SAVE FILE NEW RV 


_SAVE DRW NEW RV 


SAVE DRW SAME RV 
SAVE EXEC NEW RV 
SAVE EXEC SAME RV 
SAVE FILE 

SCALE SYMBOL 
Schematic 


Place 60 


Place 53 
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Util 34 

Util 35 
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Util 32 

Util 37 

Util 32 

Util 32 
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Util 32 
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Graph/Pro 1,3,17 
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Int 12A 

F/A 35 
Graph/Pro 1 
Graph/Pro 2 
Place 21 
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Int 34 
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Int 6-46 
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Int 16-32 

Int 32C-33 
Int 9 

Int 14 

Int 31A,31B 
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Int 32J 
Int 17 

Int 38 

Int 18 
Place 29 
Place 29 
Util 26 
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Lib 57 

Bas 69 

Bas 69 

Util 18 

Util 17 

Lib 57 

Bas 56 
NetDB 7-35 


Drawing NetDB 8 
Device Type Labels NetDB 17,24 
Ground Pins NetDB 25 
Interconnections NetDB 15 
Placement NetDB 15 
Planning NetDB 14 
Pin Number Labels NetDB 15,24 
Power NetDB 25 
Ref Designators NetDB 15 
Signal Name Labels NetDB 25 
Symbols NetDB 9-10,15 
SEC DWN Lib 48-49 
SEC UP Lib 48-49 
SET ACTIVE LAYER Bas 28,29,31 
SET CHAR HT Bas 58 
SET CHAR SLANT Bas 58 
SET CHAR SPC Bas 58 
SET CHAR WIDTH Bas 58 
SET CNCT PNT SIZE Bas 28,37 
SET FLOATING CON Int 15 
SET GRID SIZE Bas 28,32 
SET LINE SPACING Bas 57-58 
SET LINE WIDTH Int 14 
SET NO-ROUTE NET Int 14 
SET NO VIA ELIM Int 39 
SET PLACE ANGLE Place 19 
SET TXT LINE ANGLE Bas 58 
SET TEXT POINT SIZE Bas 45,58 
SET TRAP SIZE Bas 28,34 
SHAPES Int 48-61 
Creating Int 50 
Editing Int 58 
Filling Int 55 
Limitations Int 49 
Prerequisites Int 49 
Void Circles Int 54 
Void Shapes Int 53 
SHOW COPY LIST Post 53 
Signal-Tie Symbols Lib 8 
SKIP PASS 1 Int 19 
SKIP PASS 2 Int 19 
1 Post 23A-23C 
Specifying Split Plane 
in Photoplot-par Post 23 
STATUS Bas 20,28,64,66 
STATUS MESSAGE FREQUENCY Int 31 
SWAP Int 2 
SWAP COMPONENTS Place 23 
SWAP COMPONENTS 
BY REFDES Place 23 
SWAP FUNCTIONS Place 23 
SWAP FUNCTIONS BY REFDES 
PIN# Place 23 
Symbol Files Bas 16,55,Lib 5, 
F/A 4 
Accuracy Lib 19A 
Component Lib 9 
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Grid 
Elements 
Errors 
Extents 
Labels 
Layers 
Logic 
Naming 
Signal Tie 
Via 


Symbol Menus (User) 
SYMBOL TO TAPE 
Symbols 

System Files 
SYSTEM INDEX 
SYSTEM LIBRARY 


Tablet 
Tape 


TAPE SECT INDEX 
Telesis Prepared Library 
Telesis Customer Support 
Telesis Keyboard Editor 


Arrow Keys 
Backspace 
Character Editing 
Creating Text Files 
Delete 
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Help 
Important Considerations 
Keyboard Editor 
Keypad Editing 
Line Edit Mode 
Line Editing Commands 
Line Feed 
Logging On and Off 
Return Key 
Starting Your Editing Session 
Telesis Graphics Processor 
Command Definitions 
Text (Graphic) 
Add & Attaching 
Delete Text 
Editing 
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Move Text 
Parameters 
Update Text 
Text Editor 
Closing Text Files 
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Graphics Screen Format 
Keyboard 
Opening Text File 
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Bas 48,53 
See Magnetic 
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Bas 46 
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Bas 83 

Bas 80-81 
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Text File Names 
TEXT FILES 
Text Files 
Text-Input Netlist 
Strategy 
TEXT LEADTHRU 
Text Parameters 
TEXT-POINTS 
TEXT TO TAPE 
TOP 
Trap 
TS ALLOWED 
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UNBLANK VIOLET 
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UNDELETE 
UNPLACED STATUS 
UPDATE TEXT 
USER MENUS 
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Vertex 
VERTICAL 

VIA ELIMINATE — 
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WINDOW 
WORLD 

WORLD menu 
Write-Enable Ring 


ZOOM 
ZOOM RATIO 
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PP 14,15 
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Graph/Pro 17 
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Graph/Pro 17 
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Lib 60 

Place 22 

Bas 61,Lib 17 
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